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SURFACE WATER SUPPLY OF HUDSON BAY AND UPPER MISSISSIPPI RIVER BASINS, 1938

SCOPE OF WORK

This volume 1s one of a series of 14 reports presenting results of measurenenps of st:':lge
and flow made on streams, lakes, and reservoirs in the United States during the water year
ending September 30, 1938, The work was begun in 1888 in comnection with spe':iai studie;}
relating to irrigation. Measurements of stream flow have been made at about 7,800 points
in the United states and also at many points in Alaska and the Hawalian Islands. In July
1938, 3,830 gaging statlons were being mlntamed by the Geological Survey and cooperatlng
organizatlons. Ma.ny miscellaneous discharge measurements wgre made at other polntgs.

In the E:;:/eéixtion of the work many State and private organizations have cocperated,
elther by furnishing data or by assisting In collecting data. Acknowledgments for cooper-
ationof the first kind are made In connectlon with the description of each station af-
fected; cooperation of the second kind is acknowledged on page 9.

DEFINITION OF TERMS

The units 1n which stream~-flow data are presented in this report and other terms used
herein are defined as follows:

"Second~feet" 1s an abbreviation for "cubic feet per second.” A second;fcot is the
rate of dlscharge of water flowing in a channel when the cross-sectional ares 1s 1 square
foo}', and the average velocity 1s 1 foot per second.

"éecond-:eet per square mile™ 1s the average number of cublc feet of water flowlng per
second from each square mile of area drained, on the assumptlon that the run-off 1s dis-
tributed uniformly both as regards time and area.

"Run—c;rf in Inches"™ is the depth to which an area would be covered 1f all the water
flowing from it in a given period were uniformly distributed on 1ts surface. It 1s used
for comparing run-off with rainfall, which is usually expressed 1n inches.

An "acre-foot", equlvalent to 43,580 cubic feet, 1s the quantity of water required to
cover an acre to the depth of 1 foot. The term 1s commonly used 1n connecticn with stor-
age for Irrigation.

"Jecond~foot~-day"™ 1s the volume of water represented by a flow of 1 seconC-foot for 24
hours. It is equivalent to 86,400 cublc feet, 1.983471 acre-feet, or 646,317 gallons and
represents a run-off of 0.0372 Inches from one square mile.

"gtage~discharge relation® 1s an abbreviatlon for the term "relation of gege helght to
discharge."

"Control" is a term used to designate the natural sectlon or reach of the chamnel or
artificial structure below the gage which determines the stage-dlscharge reletlon at the
gage.

« EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to supplement the gage helghts an¢ discharge
1



2 EXPLANATION OF DATA

meisurements in determining the dailly flow. The records of stage are obtalned elther
from direct readings on a nonrecording gage or from a water-stage recorder that glves a
continuous record of the fluctuations., Measurements of discharge are made with a current
meter by the general methods outlined In standard textbooks on the measurement of river
discharge. Typical gaging statlons, equipped with water-stage recorder and measuring
cable and car, are shown on plate 1l.

Rating tables glving the discharge for any stage are prepared from the discharge
measurements, The application of the dally gage helght to these rating tables gives the
daily discharge, from which the monthly and yearly mean discharge are computed,

The data presented for each gaging station in the area covered by this report usually
comprise a descriptlion of the station, a table showing the daily discharge of the stream,
and a table of monthly and yearly discharge and run-off. Skeleton rating tables are pub-
1lished except for those stations whose dally discharge for the greater part of the year
was determined by the shifting-control method, the slope method, or other special methods.

The description of the station glves the type of gage, 1ts latitude and longitude de-
termined from the best available maps, and information in regard to diversions that
decrease the flow at the gage, artificial regulation from pondage or stora<e, and the
accuracy of the records. Under "Average discharge" 1s given the average discharge for
the number of years indicated. It 18 given only for stations for which theve are 10 or
more complete years of record. Tnformation under "Extremes" gives the maximum discharge
and gage helght; the minimum discharge if there is 1little or no regulation; the minimum
daily discharge 1f there 1s extensive regulation, and also the minimum discharge 1f use~
ful; and the minimum gage height except when 1t is of no importance. Unless otherwise
qualified, the maximumm discharge corresponds to the crest stage, obtained bv use of a
water-stage recorder or a nonrecording gage read at the time of the crest. Likewise the
minimum represents the lowest discharge, unless otherwise qualified. The prak discharge
for the year with the time of 1ts occurrence is given below the table of movthly discharge
for some statlons. Selected lower peaks are alsc given if the peak discharze exgeeded the
mean discharge for that day by more than 10 percent. This supplementary informatlon is
generally not glven for statlons having drainage areas of less than 10 square miles or
more than 10,000 square miles,

The table of daily discharge gives, for stations equipped with nonrecording gages, the
discharge in second-feet corresponding to once-daily or the mean of twice-dally readings
of the gage. For flashy floods the mean daily discharge is determined from gage-height
graphs based on gage readings made once or twice dally or oftener, as statel in the sta-
tion description. For stations equipped with water-stage recorders the table gives the
discharge corresponding to the mean dally gage height except for stations o1 streams sub-
Ject to sudden or rapld fluctuation, For stations subjJect to such fluctuation the mean
dally gage height may not indicate the true mean dally discharge, which must be obtalned
by averaging the discharge for intervalg of the day or by using the discharve integrator,
an instrument for obtaining the mean daily discharge from a continuous gage-height graph
and containing as an essentlal element the rating curve of the station.

In the table of monthly discharge the columm headed "Second-foot-days" gives the sum
for each month of the figures for that month given in thé table of dally discharge. The
column headed "Maximum" gives the maximum daily discharge and not the dischirge when the
water surface was at crest height. Llkewise, in the columm headed "Minimum" the quantity
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given is the minimum daily discharge. The column headed "Mean" 1s the average flow in

cubic feet per second during the month.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the permanency of the stage-
discharge relation and (2) on the accuracy of observation of stage, measurenents of flow,
and interpretation of records.

The statlon descriptlon.gives a statement in regard to the general accurccy of the
records. "Excellent" indicates that, in general, the dally records are accrrate wlthin
5 percent; "good", within 10 percent; "falr", within 15 percent; and "poor", within 20
percent or more.

The monthly means for any station may represent wilth high accuracy the quantity of
water flowing past the gage, but the figures showing discharge per square mile and depth
in inches may be subjlect to gross errors caused by the inclusion of large noncontributing
districts in the ﬁleasured drainage area, by lack of Information concernlng vater dlverted
for Irrigation or other use, or by inabllity to interpret the effect of artlficial regu-
latlon of the flow of the river above the statlon. "Second-feet per square mile" and
"run-off in inches" are therefore not computed 1f such errors appear probable, The com-
putations are also omitted for stations on streams draining areas In which the annual
rainfall 1s less than 20 inches.

Many gaging statlons on streams in the Irrigated areas of the United States are situ-
ated above most of the diverslions from those streams, so that the discharge recorded dees
not show the water supply available for further development, as prilor appropriations below
the station must first be satisfied.

The table of monthly dlscharge gives a general ldea of the flow at the station. The
table of dally discharge allows more detalled studlies of the varlation In flow., It should
be borne In mind, however, that the observations In each succeeding year may be expected
to throw new light on data previously published, and that greater degrees of reflnement
in computations and records may be warranted with increased data and use of improved

equlpment.,
PUBLICATIONS

The results of stream~flow measurements are now published annually in 14 parts, each
part covering an area whose boundaries coincide with natural drainage features as indi-
cated below:

Part 1. North Atlantic slope basins (St. John River to York River).

2. BSouth Atlantic slope and eagtern Gulf of Mexlco basins (James River to
Mississippl River).

3. Ohio River Basin,

4. BSt. lawrence River Basin.

8. Hudson Bay and upper Mississippi River basins.

6., Missouri River Basin.

7. Lower Mtssissippi River Basin.

8. Western Gulf of Mexico basins.

9. Colorado River Basin.

10. The Great Basin.

1l. Pacific slope basins in Californla.

12, Pacific slope basins in Washington and upper Columbia River Basin.

13. Snake River Basin.

14. Pacific slope basins in Oregon and lower Columbia River Basin.



4 PUBLICATIONS

Water-supply papers and other publications of the Geological Survey containing data in
regard to the water resources of the United States may be obtained or consulted as
explained below.

1. Copies may be purchased at nominal cost from the Superintendent of Documents,
Government Printing Office, Washington, D, C., who will, on application, furnish lists
glving prices.

2. Sets of the reports may be consulted in the libraries of the principal clties in
the United States.

3. Sets are avallable for consultation in the local offices of the water-resources
branch of the Geological Survey as follows:

Augusta, Maine, Statehouse.

Boston, Mass., 945 Post Offlice Buillding.

Hartford, Conn,, 203 Federal Building,

Albany, N. Y., 526 Federal Bullding.

Trenton, N. J., 228 Federal Building.

Harrisburg, Pa., 490 Education Building.

Charlottesville, Va., University of Virginia.

South Charleston, W. Va., Naval Ordnance Plant.

Asheville, N. C., 220 Post Office Building.

Columbia, 8. C., 119 United States Courthouse.

Atlanta, Ga., Georgla School of Technology.

Ocala, Fla., Post Office Building.

Montgomery, Ala., 507 Post Office Bullding.

Chattanooga, Tenn., 442 Post Office Building.

Louisville, Ky., 641 Federal Building.

Columbus, OChio, 404 Engineering Experiment Station, Ohlo State University.

Indianapolis, Ind., 316 Federal Building.

Urbana, Ill., 14 Post Office Annex.

Madison, Wis., 337 N. State Capitol.

St. Paul, Minn., 808 New Post Office Building.

Iowa City, Iowa, 402 Hydraulic Laboratory, University of Iowa.

St. Louls, Mo., 906 Customhouse, 1114 Market Street.

Rolla, Mo., Missouri Geological Survey Building, Missouri School of M'nes
and Metallurgy.

Topeka, Kans., 306 Federal Bullding.

Fort Smith, Ark., 6 Post Office Building.

Austin, Tex., State Highway Bullding.

Santa Fe, N. Mex., 204 United States Courthouse.

Tucson, Ariz., 210 Post Office Bullding.

Denver, Colo., 230 Customhouse.

Salt Lake City, Utah, 303 Federal Building.

Idaho Falls, Idaho, 204 Federal Building.

Bolse, Idaho, 429 Federal Building,

Helena, Mont., 412 Federal Building.

Tacoma, Wash., 406 Federal Building.

Portland, Oreg., 606 Post Office Building.

San Francisco, Calif., 208 Federal Office Bullding.

Los Angeles, Calif., G-31 Post Office and Courthouse.

Honolulu, Hawaii, 225 Federal Bullding.

A list of the Geological Survey publications may be obtained by épplying to the
Director, Geologlcal Survey, Washington, D. C.

Records of flow of streams in the United States have been published in the reports
tabulated as follows:

Stream-flow data in reports of the Geological Survey
(A = Anmual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year

10th A, pt. 2 | Descriptive information only.
11th A, pt. 2 | Monthly discharge and descriptive information..... |1884 to Sept. 1890.
12th A, Dte 2| eeeeOuevsversvrsonsoesrsansoscsansscanssassaansss | 1884 to June 30, 1891,
13th A, Dte B | a0ee0utsscesstoccenrcsnansssecnssrosussarussssesr | 1884 to Dac, 31, 1892,
14th A, pt. 2 | Monthly discharge (long-time records, 1871-93).... | 1888 to Dec. 31, 1893,
B 18lesescese Descriptions , measurements, gage heights, and 1893-94.
ratings.
16th A, pt. Descriptive information only.
B 140........ | Descriptions, measurements, gage heights, ratings, | 1895.
and monthly discharge (also many data covering
earlier years).
W 1l......... | Gage heights (also gage heights for earlier years) | 1898.
18th A, pt. 4| Descriptions, measurements, ratings, and monthly 1895-96.
disch?rge (also similar data for some earlier
years).

n
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Stream-flow data 1n reports of the Geological Survey--Continued

Report Character of data Year

W 15......... | Descriptions, measurements, and gage heights, 1897.
eastern Unlted States, eastern Mississippi
River, and Missourl R_{ver above Junction with
Kansas Rlver.
W 18......00. | Descriptions, measuremdnts, and gage helghts, 1897.
western Mlssissippl River below Junction of
lg%sgouri and Platte Rivers, and western United
ates.
19th A, pt. 4 | Descriptions, 'measurements, ratings, and monthly | 1897.
discharge ta.lso some long-time records).
W 27¢eeevsess | Meagurements, ratings, and gage heights, eastern | 1898.
United States, eastern Mississippi River, and
Missouri River.
W 28.¢eees0.. | Measurements, ratings, and gage heights, Arkansas | 1898.
River and western United States.
%Ogg A, pt. 4| Monthly discharge (also for many earlier years)., | 1898,

to 39... Descrfilptions, measurements, gage heights, and 1898.
ratings.

21st A, pt. 4| Monthly diScChargBeceseccessesccens essesesesss | 189G,

W 47 to 52... Descﬁptions measuremsnts, gage heights, and 1900,
ratings.

2.2dA, pte 4. | Monthly diSChargeecseeeserecescencccsscsesscsesee | 1900,

65, 66.0sas Descriptions, measurements, gage heights, and 1901,

W 700seiannne Monthly dischargs................................ 1901.

Note.~- The reports that contain records after 1901 are given in the table on page 8.

The table on the following page gives, by years and drainage basins, the numbers of
the papers on surface water supply published from 1899 to 1938. The data for any par-
ticular station will, In general, be found in the reports covering the years during which
the station was maintained. For example, the data from 1910 to 1920 for a+y station in
the area covered by part 3 are published in Water-Supply Papers 283, 303, 323, 353, 403,
433, 453, 473, and 503, which contaln records for the Ohio Rlver Basin for those years.,

The records at most of the stations discussed in these reports extend cver a serles of
years. Miscellaneous meagurements at many polnts other than regular gagirg statlions have
been made each year and are published under "Miscellaneous discharge meastrements" at the
end of each report, the streams and points of measurement listed appearing In the same
relatlve order as the streams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 119.
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PUBLICATIONS 7

From time to time reports have been published that are compilations of records for

various areas, usually a single State or dralnage basin, These reports contain records

previously published (some of which have been revised), as well as some records not con-

talned in the annual series of water-supply papers. The following table gives the

numbers and titles of these reports, arranged in alphabetlical order by States and drain-

age basins.

Reports containing compllation of discharge by States and dralnage basins

wate;axs)ggp]_y sx‘{ﬁ?}l’;g State or drainage basin and title
STATE
107 1903 | Alabama, Water powers of, with an appendix on stream measurements
in Mississippl.
298 1912 | California, Water resources of, part 1, Stream measurements in
Sacramento River Basin,
299 1912 | Californla, Water resources of, part 2, Stream measurements in
San Joaquin River Basin.
300 1912 | California, Water resources of, part 3, Stream measurements in
the Great Basin and Paclific coast river basins,
447 1918 | Californla, Surface water supply of the southern Pacific slope of.
597e 1927 | California, Surface water supply of Sacramento River Basin.
636d 1927 | Callifornia, Surface water supply of San Joaquin River Basin.
636e 1927 | California, Surface water supply of Pacific slope basins in.
637a 1927 | California, Surface water supply of minor San Francisco Bay,
northern Pacific, and Great basins in.
T4 1900 | Colorado, Water resources of.
197 1905 | Georgla, Water resources of.
415 1915 | Massachusetts, Surface waters of.
230 1906 | Nebraska, Surface water supply of.
370 1910 | Oregon, Surface water supply of.
850 1937 | Texas, Summary of records of surface waters of,
424 1916 | Vermont, Surface waters of,
492 1919 | Washington, Summary of hydrometric data in,
469 1621 | Wyoming, Surface waters of, and their utilization,
DRAINAGE BASIN
395 1914 | Colorado River (Colo., Utah, etc.) and 1ts utilization, 1916,
617 1927 | Colorado River, upper (Colo., Utah), and its utilization, 1929,
517 1920 | Great Salt Lake Basin, Water powers of, 1924.
618 1926 | Green River (Wyo., Utah) and its utilization 1930,
198 1906 | Kennebec River Basin (Malne), Water resources of, 1907.
Milk River. (See St. Mary and Milk Rivers. g
536 1920 | New-Kanawha River Basin (W, Va., Va., N. C. Surtace water
supply of, 1925,
279 1909 | Penobscot River Basin (Meine), Water resources of, 1912,
192 1906 | Potomac River Basin (W. Va., Va., Md., etc.), 1907,
358 1913 RigsggaixggsBasin (N. Mex., Tex., etc. 5 Water resources of,
491 1917 St.l Mary and Milk Rivers (Mont. and Canada), Water supply of,
109 1904 Susquehanna River Basin (Pa., Md.), Hydrography of, 1905.

In addition to the records noted above, records of discharge have been published in

State reports.

Some of these are not contained in the publications of the Geological

Survey or are revisions of records previously published in 1ts water-supply papers. The

following table contains a 1list of these reports.

State reports containing compilation of records of discharge

Year
State ending Report Issued ty
Alabama.... 1915 | Bull., 17, Water powers of Alabama Geological Survey of Alabama.
Arkansas... 1928 | Stream gaging report le..eceseens Arkansas Geological Survey.
Georgla.... 1920 | Bull, 38, Water powers of Georgia. case Geolo 1cal Survey of Georgia.
Illinois... 1837 | Stream tiow data of I111no0is.......... |Division of Waterways,
DOeveeae 1911 | Water resources of I111nois...........|Rivers and Lakes Commission.
Indiana.... 1927 | Pub. 72, Surface water supply of Department of Conservatlon.
Indiana.
DOuevrase 81930 | Pub., 112, Surface water supply of Do.
Indlana.
I0OWAieossss b].9’52 Stream-flow records of IOW&...........|IOWa State Plarning Board.
Kansas..... 1919 | Surface waters of Kansas.............. (Kansas Water Ccmmission.
DOecurns €1924 | vevel0usasseacsasurocasossoansaonnsnne Do.

212684 0—10—2



PUBLICATIONS

State reports containing compilation of records of discharge--Continued

State e};g?;g Report Issued by
Kansas..... 1928 |gurface waters of Kansas........ ...... | Kansas State Brard of
Agriculture.
DOeevens €1935 |Stream-flow data Of KANSAS«.seessseese DO.
Kentucky... 1920 {Surface waters of Kentucky............| Kentucky Geological Survey.
Minnesota.. 1912 Wat?r resources Investigation of State Dralnage Commission.
Minnesota.
Missouri... 1926 |Reports of Bureau of Geology and Missouri Bureau of Geology
Mines, vol. 20, 2d series, Water and Mines.
Resources of Missouri.
Nebraska... 1914 | 1st hydrographic report..eeeeeesess... | Bureau of Wate~ Power, Irri-
gation and D-alnage.
Do...... | £1928 |2d hydrographic report.....esscescesss Do.
New Jersey. 1928 | Bull. 33, Surface water supply of Department of Conservation
New Jersey. and Development.
DOeerens €1934 | Speclal Report 5, Surface water supply | State Water Policy Commis-
of New Jersey. sion.
New Mexico. 1925 | Surface water supply of New Mexico....| Office of the State Englneer.
North Caro- 1923 | Bull. 34, Discharge records of North Department of Conservation
lina. Carolina streams., and Development.
DOcevinn 11936 | Bull. 39, Discharge records of North Do.
) Carolina streams.
Oregon..... 1914 | Bull. 4, Water resources of the State | Office of the State Engineer,
of Oregon.
DO.v.... | 11924 | Bull. 7, Water resources of the State Do.
of Oregon.
DOveanss J1930 | Bull. B, Water resources of the State Do.
of Oregon.
DOve..w. | 1936 | Bull. 9, Water resources of the State Do.
of Oregon.
Pennsylvania| 1911 | Report of Water Supply Commission of Water Supply Commission of
Pennsylvanla. Permsylvania.
DOvevcnn 11932 | stream-flow records of Permsylvania... Depaxgtment of Forests and
Waters.
Tennessee.. 1924 | Bull. 34, Water resources of Department of Education.
Tennessee.
DOssu... | M1930 | Bull, 40, Surface waters of Tennessee. Do.
Utaheoveens 1905 | 5th Biennial Report, State Engineer...| Office of the State Engineer.
Virginia... 1927 | Bull. 31, Water resources of Virginia. Consem{at%on and Development
Commission.
Washington, 1933 | Bull. 5, Monthly and yearly summaries | Department of Conservation
of hydrometrlic data. and Development.
Wisconsin.. 1914 | 18t report of Rallroad Commission of Railroad Commission of
Wisconsin to Legislature on water Wisconsin.
DOWErsS.
DO..+s.. | 11923 | 2d report of Railroad Commission of Do.
Wisconsin to Leglslature on Water
powers.
a Includes records for the years 1827-30. { Includes records for the years 1914-24.
b Includes records for the years 1895-1919. 3 Includes records for the years 1924-30.
¢ Includes records for the years 1919-24. k Includes records for the years 1930-36.
d Includes records for the years 1924-28, 1 Includes records for the years 1928-32.
e Includes records for the years 1928-35. m Includes average weekly discharge for
£ Includes records for the years, 1914-28 the years 1920-30. .
¢ Includes records for the years 1928-34, n Includes records for the years 1914-23.
h Includes records for the years 1889-1936;
records of daily and monthly discharge
are not included.

Note.- In addition to the records contained in the reports listed above, the followling
States have issued annual or blemnial reports in which are contalned records of discharge:
California, Colorado, Idaho, Indiana, Missouri, Montana, Nebraska, New Mexico, New York
(also New York City Board of Water Supply), North Dakota, Oregon, Permsylvaria, Utah,
Washington, and Wyoming.



COOPERATION

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The following table contains a list of gaging stations for the area coversd by this

report at which records of dally discharge were collected durlng the water ysar October
1937 to September 1938 by agencles other than the Geologleal Survey.

The rezords for

these statlons are not contained in the publications of the Geological Surve;.

Records of daily discharge collected by agencies other than the Geological Survey
Stream Location Period Operated by Remarks
Blue Barth River Neai Rapidian, 1911-38 Northern States Power Co. Unpublished.
Minn., at
Rapidian hydro-
electric plant.
Cannon River.... Near Cannon Falls, |1921~-38 eeeaB0essvsssarscsnncanee Do.
Minn., at
Cannon Falls
hydroelectric
plant.
Chicago Sanitary | Lockport, Ill. 1900-1938 | Sanitary District of 1900-1936 in "Stream
Canal. Chicago. flov' data of
Illinois", 1937.
1937~38 unpublished.
Gull River...... Gull Lake 1910-38 Corps of Engineers, U. S. Unpublished.
reservoir, Minn. Army.
Illinois River.. | Hemnepin, Ill..... |1934-38 cevelOsrnncsanone cesen Do.
Ovvernerere Meredosia, Illes.. |1934-38 eseelDersarconnse ceeen Published by
Mississippi River
Comriission.
Leech LaKeeecooss Leech Lake 1884-1938 veee@O0ceestrsrvansssesnsesn Unpublished.
reservoir, Minn.
Minnesota River. Near Granite Falls, | 1928=38 Northern States Power Co. Do.
Minn., at
Minnesota Falls
hydroelectric
plant.
Mississippi River | Near Anoka, Minn., | 191838 vese@Ossvacrscessssrcanne Do.
at Coon Rapids
hydroelectric
plant.
DOsesvennaae Minneapolis, Minn.,}1900-38 seeed0csnscssocaceanasans Do.
at lower-dam
hydroelectric
plant.
DOseresnones Pokegama Reservoir | 1883-1938 | Corps of Engineers, U. S. Do.
Army.
DOseoarecnee 8t. Cloud, Minn., 1925-38 Northern States Power Co. Do.
at 8t. Cloud
hydroelectric
plant.
DOeevevsvens St. Paul, Minn., 1925-38 Ford Motor COssececsesecse Do.
at Twin City
Lock and Dame
DOseveeavans Winnibigoshish 1584-1938 Corps of Engineers, U, S. D¢
Reservoir. A .
Pine Rivers.sc.. Pine River 18861938 | +eeadOesseracosrassascans Do.
reservoir, Minn.
Sandy River..... | Sandy Lake 1892~1938 | +e+e@00cssvcscnveronccsse Do.
reservoir, Minn.
Sangamon River.. | Oskford, Ill...... | 1934-38 cseeBOiascsrcesvacsansane Do.

Note.~ The Soil Conservation Service began in 1938 to make studies of run-off from four areas of

less

300 acres each in the vicinity of Edwardsville, Ill., and four areas of less than 325

acres each in the vicinity of Fennlmore, Wis. Records of these studies are in the files of that

organization.

COOPERATION

The work was done under cooperative agreements with the several Btates as follows:
In I1linois, with the Department of Reglstration and Educatlon, J. J. Halliran,

director.

tive officer.

In Indiana, with the Department of Public Works, V. M. Simmons, adminlstra-

In Iowa, with the University of Iowa Institute of Hydraullc Fesearch,

Prof. E. W. Lane, associate director, and F. M. Dawson, dean of College of Fuglneering;

with the Iowa Geological Survey, Dr. A. C. Trowbridge, director; with the State Conserva-
tion Commission, M. L. Hutton, director; with the State Planning Board, R. H. Matson,
director; and with the State Department of Health, A. H. Wieters, director, Dlvision of
Engineering. In Minnesota, with the Department of Conservatlion, Division of Drainage



10 DIVISION OF WORK

and Waters, W. S. Olson, director. 1In Missouri, with the Mlssourl Geologlcal Survey and
Water Resources, H. A. Buehler, State geologlst; and with the State Highway Department,
C. W. Brown, chlef englneer. In North Dakota, with the State engineer, E. J. Thomas.

In Wisconsin, with the Public Service Commisslon, G. P, Steinmetz, chief erglneer; and
with the Wisconsin Statutory Committee on Water Pollution, Adolph Kanneberg, chalrman.

Acknowledgment of financial assistance In collecting records published herein is due
also to the Corps of Englneers, Unlted States Army, and to the Blological furvey and the
8011 Conservation Service, United States Department of Agriculture. Several stations in
the Hudson Bay Basin were maintained from funds appropriated by the Unlted States Depart-
ment of State.

Full cooperatlon exlsts between this organization and the Dominlon Water and Power
Bureau, Department of Mines and Resources, Canada. On waters adjacent to the inter-
national boundary certain stations are maintained Jolntly by the United States and
Canada under the terms of the Boundary Waters Treaty of 1909, and others are malntained
under a subsequent agreement between the two Governments. The records from all these
statlons are obtained 1n such a menner as to be equally acceptable and avallable in both
countries. These statlons are herein deslgnated international gaging stations.

Assistance in collecting records was also rendered by the followlng municlpalities,
organizatlons, and corporations: In Illinols, by the North Countiles Hydroelectric Co.
and the city of Bloomington; in Iowa, by the ‘Mississippi River Power Co., Interstate
Power Co., Central States Power and Llght Corporation, Iowa Electric Co., I'es Molnes
Waterworks, city of Ottumwa, Decker Packing Co., Boone Water Department, ard Iowa State
College; in Minnesota, by the Ford Motor Co. and the Minnesota Power and Light Co.; in
Wisconsin, by the Northern States Power Co., Lake Superior District Power Co., and
Wisconsin Public Service Corporation,

Funds for the construction, repair, and improvement of gaging statlons were allocated
to the Geological Survey by the Federal Emergency Administration of Public Works.

DIVISION OF WORK

The data for the statlons in the States were collected and prepared for publication
under the supervision of district engineers as follows: In I1linois (except for
Mississippl River at Alton and statlons on Galena, Apple, Plum, Edwards, ard Henderson
Rivers and Pope Creek), J. H. Morgan; in Indiana, H. E. Grosbach; in Iowa, for stations
on Grant and Platte Rivers in Wisconsin and on Galena, Apple, Plum, Edwerds, and
Henderson Rlvers and Pope Creek in Illinols, and for South Fabius River neer Taylor,
Mo., and North River at Palmyra, Mo., R. G. Kasel; in Minnesota (except for St. Croix
River near Rush City), in North Dakota, for Mississippi River at Prescott and at
La Crosse, Wis., and for Whetstene River near Blg Stone, S. Dak., C. L. Batchelder; in
Missourl (except for South Fabius River near Taylor and North River at Palryra) and for
Mississippl River at Alton, I1l., H. C. Beckman; in Montana, W. A. Lamb untll February
9, 1938, succeeded by A. H. Tuttle; in Wisconsin (except for Mississippl River at
Prescott and at La Crosse and stations on Grant and Platte Rivers) and for St. Croix
River near Rush City, Minn., S. B. Soulé until September 12, 1938, succeeded by F. C.
Christopherson.



GAGING-STATION RECORDS 11
HUDSON BAY BASIN

ST. MARY RIVER BASIN
Upper St. Mary Lake at St. Mary Chalet, Mont.
Locatlon.- Water-stage recorder, lat. 48°44', long. 113°26', in NE} sec. 4. T. 34 N., R.
., at St. Mary Chalet in Glacler National Park, half a mile upstream from outlet.
Records available.- May 1929 to September 1938 (incomplete).
Extremes.- Maximum stage recorded during year, 6.35 feet about May 29 (clock stopped);
minimum, 0.89 foot Oct. 1-2.
1929-38: Maximum stage recorded, 6.88 feet June 15, 1937; minimum recorded, 0.02
foot Dec. 16, 29, 30, 1929, Jan. 1, 1930.

Remarks.~ Records excellent. No diversions. No records for Oct. 12-28, Oct. 30 to May 6,
Y 26 to June 6.

Gage height, in feel, water year October 1937 to September 1938

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July A Sept.
1 0.89 - - 4.68 2.565 1.74
2 .89 - - 4.57 2.50 1,74
3 97 - - 4.52 2.40 1.72
4 l.02 - - 4.50 2.51 1.71
5 1.05 - - 4.35 2.22 1.74
6 1.08 . - 4.25 2.20 1.68
7 1.02 3.33 5.56 4.15 2.15 1.63
8 1.0¢4 3.27 5.42 4.11 2.09 1.64
9 1.00 3.16 5.16 4.05 2.02 1.68

10 1.0l 3.06 4.89 3.97 1.98 1.62
11 99 3.02 4.59 3.90 1.98 1.61
12 - 3.04 4.36 3.82 1.94 1.59
i3 - 3.25 4,33 3.72 1l.88 1.57
14 - 3.48 4,52 3.65 1.85 1.55
is - 3.69 4.64 3.58 1.83 1.54
16 - .86 4.81 3.52 1.79 1.53
17 - 4.04 5.08 3.50 1.77 1.50
18 - 4.27 5.12 3.48 1.78 1.48
19 - 4.36 5.08 3.40 1.88 1.47
20 - 4.29 5.01 3.32 1.94 1.45
21 - 4.17 5.08 3.25 l.92 1.44
22 - 4.13 5.20 3.18 1.90 1.43
23 - 4.32 5.24 3.10 1.89 1.43
24 - 4.73 5.17 3.08 1.88 l.40
25 - 5.28 5.06 3.00 1.86 1.39
26 - - 4.97 2.92 1.84 1.37
27 - - 4.96 2.80 1.82 1.32
28 - - 4.91 2.75 1.82 1.28
29 1.36 - 4.83 2.71 l.82 1.27
30 - - 4.77 2.68 1.78 1.31
31 - - - 2.62 1.77 -




12 ST. MARY RIVER BASIN
Lower St. Mary Lake near Babb, Mont.

Location.- Water-stage recorder, lat. 48°50', long. 113°25', 1n NE} sec. 3, T. 35 N., R.
., half a mile upstream from outlet and 3 miles southeast of Babb.

Records avallable.- May 1929 to September 1938 (incomplete).

Extremes.- Maximm stage recorded during year, 5.08 feet ¥ay 22; minimum recorded, -0.35
oot Dec. 31.
1929-38: Maximum stage recorded, 5.35 feet June 16, 1937; minlmm recorded, -0.75
toot Nov. 26-28, 1936. )
Remarks.- Records good. No diversions. Stage Increased by Inflow of Swiftcurrent Creek.
N6 records for periods for which no gage heights are given.

Gage helght, in feet, water year October 1937 to September 1938 -

Day| Oct. Nov. Dec. Jan, Peb, Mar. Apr. May June July Aug. Sept.
1 0.03 0.26 - - - 4.58 - 1.75 -
2 .01 .37 - - - 4.27 - 1.75 -
3 .04 .49 - - - 4.08 - 1.73 -
4 .09 .58 - - - 3.97 - 1.71 -
5 .09 .83 - - - 3.93 - 1.70 -
[} .08 .63 - - - 4.24 - 1.71 -
7 .08 .63 - - 1.97 4,38 2.71)] 1.7 -
8 .07 .62 - - 1.91 4.30 2.62 1.69 1.17
9 06 .58 - - 1.86 3.92 2.53 1.68 1.03

10 .04 .56 - - 1.82 3.59 2.47 1.67 .90
un .02 .54 - - 1.78 3.29 2.38 1.65 .78
12 .0l .52 - - 1.76 3.04 2.29 1.64 .65
13 [ - - - 1.78 2.88 2.20 1.62 .80
14 [ - - Lo 1.85 2.84 2.10 1.61 -
15 o - - 0.10 1.93 2.87 2.07 1.61 -
16 o - -0.29 .21 2.03 2.93 2.05 1.60 -
17 .01 - ~.28 .35 2.14 3.03 2.0 1.60 -
18 .01 - -.29 .67 2.30 3.15 2.00 1.60 -
19 -.01 - -.30 1.01 2.59] 3.20] 2.02 1.63 -
20 0 - -.30 1.25 2.76 3.18 2.07 1.64 -
21| o - -.30 - 2.69 5.20 2.07 1.63 -
22 0 - -.29 - 2.59 3.40 2.085 1.60 -
231 0 - -.28 - 2.58] 3.55 2.00 1.61 -
24 0 - -.28 - 2.88 3.67 2.01 1.59 -
25| © - -.27 - 3.36 3.62 2.00 1.58 -
26 -02 - -.28 - 3.96 3.58 1,96 1.57 -
27 .03 - ~.28 - 4.56 - 1.90 - -
28 .Q7 - -.29 - 4.94 - 1.86 - -
29 08 - -.30 - 5.04 - 1.8%3 - -
30 .09 - -.32 - 5.01 - 1.81 - -
3n .16 - -33 - 4.89 - 1.78 - -




ST. MARY RIVER BASIN

St. Mary River near Babb, Mont.

13

Location.- Water-stage recorder, lat. 48°51', long. 113°25', in NE} sec. 27, T. 36 N., R.
., 600 feet downstream from headworks of St. Mary canal on Blackfeet Indian

Reservation and 1 mile east of Babb.

Drainage area.- 278 square miles (including area drained by ?wirtcu.rrent Craek above

poInt o version into St. Mary Lake, since Oct. 1,

1915

Records available.- April 1902 to September 1925, May 1929 to September 1932, and October

0 Seplember 1938 (summers only).

Extremes.- Maximm discharge recorded during year, 3,740 second-feet May 29 (gage helght
K eet); minimum discharge observed, 62 second-feet Apr. 15 (gage helght, 1.48

feet).

1902-25, 1929-32, 1934-38: Maximm discharge observed, 7,980 second-feet June 5,
1908 (gage height, 9.4 feet, estimated); minimm observed, 30 second-feet Apr. 3-7,
1904

Remarks.- Records good except those for Oct. 21-28, 30, 31, June 5-7, which were computed
Water diverted from Sher-

burne Reservoir on Swiftcurreat Creek into Lower St. Mary Lake above. station. St.Mary
canal diverts from river at left end of dam; records do not include flow in canal.

on basls of records for statien near Kimball and are fair.

Discharge, in seccnd~feet, water year October 1937 to September 1938

Day| Got. | Wov. | Dec. | Jan. [ Feb. | Mar. | Apr. | May | Jme | Juiy | Aug. | Sept.
1 163 - 3,280 1,600 342 239
2 153 - 2,950 1,470 342 259
s 161 620] 2,640( 1,470 330 262
4 167 631y 2,490 1,420 312 257
5 169 625{ 2,550 1,790 309 252
6 174 603| 2,680 1,380 318 512
7 e 5451 2,750| 1,080 318 774
8 172 s26| 2,740 992 515 679
9 169 492 2,390 929 306 57

10 169 466| 2,040 874 304 502
1 163 436{ 1,700 s20 298 445
12 167 436] 1,470 - 293 405
15 167 4667 1,290 - 278 368
14 165 5401 1,290 - 276 351
18 167 #63 608| 1,340 - 273 333
16 169 704 1,380 - 270 318
17 169 e2o| 1,520 - 270 304
18 172 1,000| 1,650 - 262 298
19 169 1,160} 1,650 - 278 256
20 180 1,160| 1,650 - 278 276
2 177 1,080| 1,650 - 273 270
22 173 1,020( 1,890 - 262 265
23 176 1,260 2,040 - 267 262
24 180 1,890( 2,140 - 259 257
25 178 2,340| 2,090 - 262 252
26 178 2,840{ 1,990 - 252 246
27 183 3,2801 1,890 - 246 241
28 190 3,620 1,840 - 244 236
29 199 3,7401 1,790 - 241 1232
30 208 3,620 1,700 - 234 228
s 220 ,500 - - 234 -
Second~ Run-off in
Vonth foot-days | Maximm | Minlmm | Mean | gope-feet
October........ 5,419 - 153 175 10,750
DOCOmDEIr - - v cninnsnnennssennraneaninarness - - - - -
Calendar year ceterasescanensiceeane
JANURLY. ¢ cosercnssenosssesrrsosrserctooncs
Fel .
March.
April.
May 3- 40,028 3,740 436 1,380 79,390
June. . 60,470 3,280 1,290 2,016 119, 900
July 1 13,825 1,790 820 1,257 27,420
August.. 8,745 342 234 282 17,350
September. . 10,196 774 228 340 20,220
Water year everrecusacerecncosens

#Discharge measurement.
+Interpolated.



14 ST. MARY RIVER BASIN

St. Mary Rlver near Kimball, Alberta

(International gaging station)

Location.- Water-stage recorder, lat. 49°03', long. 113°18', in SW} sec. 23, T. 1 N., R.
- tfourth meridian, 1% miles south of Kimball and 5 miles north of international
boundary. Zero of gage 1s 3,917 feet above mean sea level. Chaln gags 3 mlles down-
stream used Mov. 15 to Apr. 11.

Drainage area.- 497 square miles.

Records avallable.- January 1913 to September 1938. September 1902 to Decsmber 1912 at
site half a mile north of international boundary. 1905 to 1912, at site half a mile
downstream; equivalent records obtained by Irrigation Branch, Department of the
Interior, Canada.

Average discharge.- 36 years, 83l second-feet.

Extremes.- Maximum discharge during year, 4,770 second-feet May 28 (gage h:ight, 6.30
feet); minimum, 102 second-feet Dec. 25 (lce present).
1902-38: Maximum discharge, 18,000 second-feet (estimated) June 5, 1908; minimum
16 second-feet Nov. 29, 1936.

Remarks.- Records excellent except those for period of ice effect, Nov. 15 to Apr. 10,
which are fair. St. Mary canal diverts water from river near Babb, Mont., to North
Fork of Milk River; Alberta Rallway & Irrigation Co.'s canal diverts from river 2
miles downstream from station. Flow regulated by Sherburhe Lake Reservoir, on Swift-
current Creek. This station is one of the international gaging stations maintained
Jolntly by the United States and Canada under the Boundary Waters Treat:. The records
have been collected and compiled jointly with the Dominion Water and Power Bureau,
Department of Mines and Resnurces, Canada.

Discharge, in second-feet, water year October 1937 to S8eptember 1958

Day| Oot. Rov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. | Sept.
1 243 364 254 149 125 706 4,120 1,96C 500 346
2 240 414 246 149 125 994 3,870 1,87C 510 367
3 255 468 243 133 149 125 1,050 3,380 2,10C 495 379
4 267 510 220 147 125 1,000 2,920 2,010 466 fxan
b 255 539 210 144 125 960 | 2,850 | 2,085C 452 375
6 258 545 199 130 144 133 935 3,120 1,94C 461 422
7 288 516 182 130 141 149 840 3,220 1,46C 461 879
8 261 499 161 128 123 138 167 782 | 3,140 | 1,33C 457 75
-] 261 478 130 128 138 216 767 2,780 1,27¢C 442 699

10 255 462 14% 125 141 302 726 | 2,450 | 1,19¢C 438 618
1 255 443 152 125 147 311 €86 2,110 1,10C 419 551
12 258 433 161 123 149 #220 699 1,800 1,010 415 500
13 256 438 161 120 149 235 767 | 1,660 98E 397 481
14 252 405 158 120 149 250 856 1,650 84¢c 410 438
15 252 391 158 118 149 262 952 1,700 82¢ 401 419
16 252 330 155 118 120 147 269 | 1,060 | 1,750 835 388 406
17 255 344 155 116 120 147 301 1,180 1,870 78¢ 384 388
18 255 335 152 116 123 144 467 | 1,470 | 1,940 76C 384 367
19 285 349 149 114 128 144 541 1,700 2,010 76" 415 B3€3
20 258 344 149 114 125 144 613 1,e50 2,010 78¢ 4156 346
21 255 320 147 111 128 147 753 1,610 2,010 7ac 406 342
22 252 297 138 111 130 147 871 1,560 2,260 760 388 330
23 252 288 128 109 133 147 944 1,850 2,410 72C 393 323
24 285 £83 116 107 136 149 661 2,650 2,510 74€ 388 323
25 249 278 102 120 141 149 643 3,220 2,500 74C 384 319
26 252 275 104 133 141 147 630 3,920 2,450 70€ 367 307
27 258 267 104 141 144 144 607 4,370 2,380 68E 363 304
28 283 260 109 133 147 141 578 4,670 2,300 61€ 354 292
29 287 2564 116 128 - 138 541 4,700 2,210 584 354 285
30 290 254 125 125 - 136 624 | 4,700 | 2,100 551 346 300
31 317 - 130 125 - 136 - 4,580 - B2E 346 -
Second~ Maxi Run~-off in
Honth foot-days ¥inimm Hean acre-feet
October.......c.0.. e eaieneraanen 8,047 317 240 T RB60 15,960
NOvember. .vevveeee cererrenes 11,381 545 2564 379 22,570
December. 4,855 254 102 157 9,630
Calendar yoar 1937.ce.ceveccencscocnoans 205,650 5,520 88 563 407,900
JENUALY . s evrveenernoreironncoraneseancans 3,833 141 lo7 124 7,600
February. 3,556 147 1=0 127 7,050
March. . . 4,490 149 136 145 8,910
April.e..... 11,913 944 125 397 23,630
¥ay... 57,610 4,700 686 1,858 114,300
Jupe. . 73,480 4,120 1,650 2,449 145,700
JULYeresonen- 53,280 2,100 525 1,074 66,010
Auguste... 12,799 510 346 413 25,390
September., .. 12,595 879 285 420 24,980
Water year 1937-38cececcecscrarvnenncncna 237,839 4,700 102 652 471,700

#Estimated.




ST. MARY RIVER BASIN 15

St. Mary canal at intake, near Babb, Mont.
(International gaging-station)

Location.- Water-stage recorder, lat. 48“52', long. 113°24', in MW3lE} sec. 27, T. 36 N.,
K. 14 W., 600 feet downstream from intake of canal on Blackfeet Indian Reservation and
1 mlle east of Babb.

Records available.~ 1918-38 (irrigation seasons only).

Remarks,- Records good. Canal diverts from west bank of St. Mary River near Babb and

Ischarges Into North Fork of !Milk River. The water then flows in the natural chan-
nel of Milk River through Canada and is finally used for irrigation in the Milk River
Valley east of Havre, lMont. Water may be returned to St. Mary River at St. Mary
crossing. This station is one of the international gaging stations malintained jointly
by the United States and Canada under the Boundary Waters Treaty. The records have
been collected and compiled jointly with the Dominion Water and Power Bureau, Depart-
ment of lines and Resources, Canada.

Discharge, in second-feet, 1957-38

Day; Oot. Apr. May June July Aug. | Sept. Oct. Nov.
1 1.8 - 872 1.1 758 766 759 0.9 167
2 2.2 - 588 77 7566 767 766 -7 204
3 3.4 - 593 586 756 769 787 .9 270
4 3.0 - 594 692 751 70 762 *#1.1 265
5 1.0 - 598 718 319 770 759 1.3 265
6 7 - 533 740 502 770 a4 262
7 7 - 588 762 791 770 8.7 256
8 <5 - 584 758 786 770 8.0 234
9 5 - 580 748 782 769 6.2 202

10 3 - 876 732 777 767 5.7 92

1 7 - | s10 | wee 7ra| 767 | 4|\, 16

12 4 - 572 35 767 766 4.5 -

13 .1 - 579 745 722 764 5.1 -

14 - - 590 764 754 764 4.8 -

16 - 62 598 769 761 761 6.8 -

186 - 64 6lo 774 764 762 6.5 -

1 - 73 617 778 761 764 6.2 -

18 - 94 | 594 783 764 767 6.0 85 48

19 - 119 566 785 774 772 5.7 172 160

20 - 162 562 785 780 7 5.4 170 94

21 - 179 560 785 782 775 4.8 169 -

22 - 186 585 783 782 767 5.1 168 -

23 - 228 350 780 778 767 4.0 166 -

24 - 396 4.5 780 778 764 3.5 168 -

25 - 396 2.0 77 783 764 3.0 167 -

26 - 396 1.5 774 780 762 2.2 165 -

27 - 391 1.8 769 774 7Sl 2.2 le4 -

28 - 395 3.0 764 769 761 2.2 165 -

29 - 463 2.5 764 770 761 1.8 165 -

30 - 518 2.2 762 775 758 1.5 166 -

31 - - 1.8 - 772 759 - 166 -

Second~ Maxl Run~-off in

Xonth foot-days ¥inlmm ¥ean acre~feet
1937

October 1-13.ueueieateniranoncarennrnarnns 15.3 3.4 0.1 1.18 30
1938

April 15-30...... 4,122 518 62 258 8,180

13,238.3 617 1.5 427 26,260

20,925.8 785 7 698 41,510

25,143 791 319 747 45,900

23,751 777 758 766 47,110

4,401.2 767 1.5 147 8,730

2,272.9 172 - 73.3 4,510

2,525 276 6 180 5,010

187,200

1 Note.~ Canal not in operation Oct. 14, 1937, to Apr. 14, 1938, and Nov. 12-17 and after Nov. 20,
#*Interpolated.
tEstimated.



16 ST. MARY RIVER BASIN

St. Mary canal at St. Mary crossing, near Babb, Mont.
(International gaging station)
Location.~ Water-stage recorder, lat. 48°57', long. 113°21', in NE} sec. 30, T. 37 N.,
. 13 W., 500 feet east of outlet of St. Mary River siphon, 9 miles northeast of
Babb, and 10 miles downstream from intake.
Records available.- 1918-38 (irrigation seasons only).

Remarks.- Records excellent. This station is one of the international gaging stations
maintained jolntly by the United States and Canada under the Boundary Waters Treaty.
The records have been collected and complled jointly with the Dominlon Water and
Power Bureau, Department of Mines and Resources, Canada.

Discharge, in second-feet, 1937-38

Day| Oct. Apr. May June July Aug. Sept . Oct: . Nov.
1 5.0 - 496 - 694 694| €80 - is2
2 4.4 - 546 - 690 694 688 - 166
E 4.0 - 549 200 696 696| 892 - 24¢
4 3.4 - 546 +597 688 700 | 692 - 245
5 3.0 - 524 654 444 698| 690 - 240
'] 2.4 - 542 670 299 698 | 585 - 238
7 1.0 - 533 694 718 898 48.8 - 240
8 - - 532 690 720 696 11.1 - 225
9 - - 530 686 714 694 3.6 - 190
10 - ~ | s25 676 708 694 - - 83
11 - - 521 668 706 696 - - -
iz - - 525 674 698 694 - - -
13 - - 526 672 664 690 - - -
14 - - 530 696 686 690 - - -
15 - - 540 696 692 688 - 23.7 -
16 - - 546 700 696 688 - 34.4 -
1 - - 553 704 694 694 - 33.8 -
18 - - 557 706 692 694 - 59 24.2
19 - - 513 712 700 700 - 154 13
20 - - 509 710 704 700 - 187 79
21 - - 506 708 706 702 - 156 -
22 - - 528 712 708 696 - 156 -
23 - - 420 706 702 694 - 157 -
24 - 327 24.6 710 706 594 - 158 -
25 - 332 3.0 704 712 690+ - 158 -
26 - 334 - 702 708 686 - 161 -
27 - 334 - 700 704 684 - 158 -
28 - 345 - 698 700 684 - 156 -
29 - 404 - 698 698 684 - 156 -
- 434 - 696 700 682 - 153 -
- - - - 698 682 - 154 -
Sécond- Maxomm Run-off in
¥onth foot-days ¥inizum Kean acre-feet
1937
OCHODET LoTeenvneescnerrseserssncoronaencns 23.2 5.0 © 1.0 3.31 46
1938
APPLY 24-B04tenrenracrnonsrsonsononanerns 2,510 454 327 2569 4,980
May 1-25..... 12,149.6 557 3.0 4c6 24,100
June 3-30.... 18,839 712 200 67 37,370
Julyeevvnensn 21,045 720 299 i 41,740
August.oe.eo.. 21,474 702 682 693 42,590
September 1-9 4,090.5 692 3.6 4 8,110
October 15-31. 2,184.9 161 23.7 129 4,330
November 1-10, 2,267.2 246 24.2 174 4,500
The Periodeceecercaseacearannacarsnannns 167,700

Note.- Cansl not in operation Oct. 8, 1937, to Apr. 23, 1938, and May 26 to June 2, Sept. 10 to
0ct. 14, Tov. 11-17, and after Nov. 20, 1938, ’ ’ v . SoP

#*Estimated.

tBased on observer's daily gage reading.



ST. MARY RIVER BASIN 17

St. Mary canal at Hudson Bay divide, near Browning, Mont.
(International gaging station) .
Location.- Water-stage recorder, lat. 48Ys59', long. 113°04', in sec. 5, T. 37 N., R.
., on Blackfeet Indian Reservation, 3 miles upstream from canal outlet and 30
miles north of Browning.
Records available.- 1917-38 (irrigation seasons only).

Remarks.- Records excellent. This station is one of the international gaging stations

maintained jointly by the United States and Canada under the Boundary Weters Treaty.

The records have been collected and compiled Jointly with the Dominion Water and
Power Bureau, Department of Mines and Resources, Canada.

Dischargs, 1n second-feet, 1937-38

Day| Oct. Apr. May June July Aug. Sept. | Oct. Nov.
1 4.3 - 475 - 693 678 | 668 678 | 148
2 3.3 - 522 689 676 | 668 - 153
3 2.7 - 533 #1656 701 674 | 670 203
4 4.2 - 633 683 697 678 674 - 253
5 3.2 - 530 598 672 678 674 - 258
6 2.3 - 541 651 304 680 €70 - 256
7 1.2 - 541 668 486 6781 438 - 258
8 - - 626 695 701 682 8 - 251
9 - - 539 674 704 676 20.-4 - 224
10 - - 532 674 701 680 i - 179
11 - - 530 670 699 678 3.1 - 29.6
12 - - 528 668 693 678 1.3 - 13.4
13 - - 522 668 682 674 1.3 - 2.8
14 - = 526 684 664 676 1.3 - 4
15 = - 633 682 680 678 1.5 - [o]
16 - - 6543 687 685 674 - - 3
17 - - 549 693 687 676 - - o]
18 - - 568 697 680 676 - - [o]
19 - - 556 701 684 678 - - -2
20 - - 528 701 687 684 - *140 1.3
21 - - 618 697 693 634 - 151 .3
22 - - 520 697 693 678 - 151 -
23 - - 532 699 686 878 - 151 -
24 - - 296 7ol 687 G676 - 156 -
25 - 336 49.1 701 693 676 - 148 -
26 - 1348 10.0 702 693 674 - 152 -
27 - +359 1.6 697 687 672 - 153 -
28 - +370 - 693 684 672 - 147 -
29 - 382 - 695 680 670 | - 152 -
30 - 423 - 693 680 670 - 149 -
31 - - - - 682 666 - 148 -
Second- Run-off in
¥onth foot-days w Minlmm Mean acre-feet
1937
October 1e7 cecreecarescscaacasannnsannnnn 21.2 4.5 1.2 3.0 42
April 25-30..s... ceee . B . 2,218 423 336 370 4,400
. 12,581.7 568 1.6 466 24,960
18,534 702 166 662 36,760
20,746 704 304 669 41,150
20,968 684 666 676 41,590
4,583.5 674 1.3 306 9,090
1,798 156 140 150 3,570
2,251.3 258 (o] 106 4,430
The DETLode <« esseeseesasncarassasencanns 166,000

Note.- Canel not in operation Oct. B, 1937, to Apr. 24, 1938, and May 28 to June 2, Sept. 16 to

Oct. 19, and after Nov. 21, 1938.

Gase height missing; discharge computed on baslis of records for station at 8t. Mary crossing,

near Babb.
tGage helght missing; discharge interpolated.
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ST. MARY RIVER BASIN

Swiftcurrent Creek at Many Glacler, Mont.

Locatlon.- Water-stage recorder, lat. 48°48', long. 113°38', in sec. 12, T.

(International gaging statlon)

35 N., R. 16

W., at outlet of McDermott Lake at village of Many Glacier, Glacier Natlonal Park, 14

miles southwest of Babb.

Drainage area.- 31.4 square mlles.
Records avallable.- June 1912 to September 1938 (winter records incomplete).

Extremes.- Maximum discharge during year, 1,130 second-feet May 27 (gage height, 4.61
Teet); minimm discharge recorded, 30.4 second-feet Oct. 1 (gage helght, 1.66 feet).

1912-38: Maximum discharge, 2,250 second-feet June 13, 1937 (gage height, 6.89

feet, affected by backwater from bridge); minimum, 10 second-feet Nov. 6, 7, 1921

(gage helght, 1.22 feet).

Remarks.- Records good; none made during winter. D
tion 1s one of the International gaging stations maintained jointly by the United

States and Canada under the Boundary Waters Treaty.

No

diversion or regulaticn.

This sta-

The records have been collected

and compiled jointly with the Dominion Water and Power Bureau, Department of Mines

and Resources, Canada.

Rating table, water year 1937-3S (gage height, in feet, and discharge, in second-feet)

Oct. 1-31 Apr. 14 to Sept. 30
1.6 25 2.2 126 1.8 39 2.2 122 3.5 575
1.8 46 2.4 182 1.9 55 2.5 211 4.0 809
2.0 80 2.6 243 2.0 74 3.0 373 4.5 1,070
Discharge, in second-feet, water year October 1937 to September 1938
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 32.2 - 356 632 350 114 74
2 37.6 - 380 646 338 112 T4
3 50 - 322 637 345 96 74
4 56 - 278 873 352 92 72
5 54 - 217 799 342 89| 74
6 50 - 178 697 318 89 68
7 47.5 - 148 486 306 89 59
8 46.0 - 128 445 308 85 59
9 46.0 - 12 430 299 s 61
10 47.5 - 131 362 276 8 59
11 49.0 - 160 299 264 78 87
12 47.5 b 258 292 251 8 55
13 49.0 - 490 377 245 76 55
14 46.0 74 498 519 239 72 59
16 43.6 87 474 524 236 76 59
16 43.6 109 474 575 236 72 55
17 49.0 193 457 706 233 70 55
18 50 692 430 606 233 72 53
19 49.0 873 366 503 226 101 52
20 46.0 426 295 470 211 106 50
21 47.5 283 273 545 196 92 52
22 50 230 322 566 190 87 53
23 56 208 516 536 190 85 50
24 80 184 79¢ 461 202 8l 4846
25 65 154 948 410 175 81 47.0
26 &7 131 1,060 457 151 78 43.8
27 81 122 1,060 465 142 8 42.2
28 61 128 886 449 142 81 43.8
29 142 181 683 414 134 78 43.8
30 200 279 779 414 134 76 45.4
31| #200 - 759 - 1le 74 -
Second- Per Run-off
Month Maximum | Minipum Mean square
foot-days mile | Inches | Acre-feet
1,949.0 200 32.2 62.9 2.00| 2.31 3,870
Calendar year cevecsrns
BT 5T o - - - - - - -
February. . cene - - - - - - -
M versan .. - - - - - - -
April 12-30 cerannes 4,154 692 74 244 7. 4.91 8,240
MBYerosonnn 14,244 1,060 125 459 14.6 16.83 28,250
JUNCeeuevsuns 15,395 799 292 513 16.3 18.19 30,540
7,412 380 119 239 7.61 8.77 14,700
2,614 114 70 84.3| 2.68| 3.09 5,180
September. ceeeseraevrsorasans 1,693.6 74 42.2 56.5 1.80 2.01 3,360
Water year veesaseue

#Eatimated.




S8T. MARY RIVER BASIN 19
Sherburne Lake reservoir at Sherburne, Mont.

Location.- Water-stage recorder, lat. 48°50', long. 113°31', in sec. 35, T. 36 N., R. 15
.y In gate house at Sherburne Dam, about 6 miles southwest of Babb. Zero of gage is
4,700.0 feet above mean sea level.

Drainage area.- 64 équare miles.
Records avallable.~ May to June 1915, May 1917 to September 1918, June 1921 to September
—UI1eE.

Extremes.~ Maximum contents during year, 60,165 acre-feet June 27-29 (elevation of water
surface, 4,784.45 feet).
1915,1917-18, 1921-38: Maximum contents, 60,420 acre-feet June 20, 1925 (elevation
of water surface, 4,784.6 feet).

Remarks.- Records good; none for periods for which no contents are given. Some gage-
elght records furnished by Bureau of Reclamation.

Contents, in acre-feet, water year October 1937 to September 1938

Day| Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug, Sept.
1 820 12,220| 25,160 48,775| 60,080 48,475| 10,192
2 340 12,300( 25,740| 49,975( 60,050 47,425| 8,682
5 340 12,660| 26,54B! 51,205 60,080 46,298, 7,262
4 340 12,8401 26,900| 52,520| 60,012 45,110 5,790
5 340 13,110} 27,230| 55,600| 59,944 43,832 4,828
6 340 13,440 27,560 53,825| 59,910 42,628| 3,960
7 340 13,B840| 27,692| 53,510| 59,978 41,430 3,505
8 340 14,180| 27,780| 53,195| 60,114 40,182 5,378
9 340 14,540| 27,868 53,630| 60,046 38,921| 3,068

10 540 14,900 27,978| 53,855| 59,995 37,595} 2,944
11 340 15,440 | 28,033| 53,975| 59,961 B36,356| 2,761
340 15,800 28,572 | 54,125| 59,910 34,965| 2,702
13 340 16,500( 29,616 54,500 59,944 33,700( 2,643
14 340 16,800| 30,575| 55,108 | 59,944 32,600| 2,643
15 340 17,160 31,496 55,700| 52,740 31,279| 2,584
16 340 17,700| 32,444| 56,548| 59,587 30,000] 2,525
17 535 18,100 | 33,425| 57,444| 59,400 28,660 2,466
18 730 18,600| 34,840( 58,244| 59,077 27,384| 2,466
19 866 19,150 26,083| 53,800| 58,516 26,207 2,436
20 955 20,000| 37,004| 59,349] 57,853 25,050( 2,407
21] 1,045 20,900| 37,829| 59,723| 57,172 23,810| 2,378
22| 1,180 21,600| 38,973| 59,995| 56,452 22,560| 2,348
23| 1,380 22,200| 40,234| 60,046 55,732 21,3%0| 2,289
241 1,480 22,600| 41,521 59,927) &5,140 20,170| 2,289
25| 1,735 22,820} 43,006, 59,995 54,500 19,015 2,260
26| 1,956 23,480| 44,450| 60,114| 53,795 17,790{( 2,230
271 2,010 24,030 ,425| 60,165 53,000 16,600| 2,230
28| 2,120 10,372 24,470| 46,032( 60,165( 52,152 15,306( 2,230
29| 2230 24,580| 46,312| 60,097) 51,280 14,063 2,230
30| 2,289 820! 4,659| 8,796 24,635| 46,690| 60,080{ 50,425 12,867 2,230
31| 2,348 11,820 - 47,500 - 49,540 11,636 -




20 ST. MARY RIVER BASIN

Swiftcurrent Creek at Sherburne, Mont.
(International gaging station)
Location.- Water-stage recorder, lat, 48°50', long. 113°3l', in sec. 35, T. 36 N., R. 15

0 feet downstream from spillway of Sherburne Lake Dam at Sherburne.

Drainage area.- 64 square miles.
Records available.- July 1912 to September 1938 (winter records incomplete).

Extremes.- Maximum discharge recorded during year, 954 second-feet May 29-37 (gage
TieTght, 5.42 feet); minimm, 0.8 second-foot (field estimate April 15).
1912-38: Maximim discharge, 2,280 second-feet June 17, 1916 (gage height, 7.83
feet); no flow at times when gates in dam were closed.

Remarks.~ Records excellent except those for period of missing gage helghts, Oct. 11-29,
which were estimated and are fair. No records during winter. No diversions. Flow
regulated by operation of gates at dam. This station is one of the intevnational
gaging stations maintained Jointly by the United States and Canada under the Boundary
Waters Treaty. The records have been collected and compiled Jointly with the Dominion
Water and Power Bureau, Department of Mines and Resources, Canada.

Discharge, in second-feet, water year October 1937 to SBeptember 1938

Day! dot. i Hov. Dec. Jan, Feb. Mar. Apr. Nay June July Aug. Sept.
1 52 - 330 2s7 467 649 831
2 52 - 258 287 467 673 877
-1 57 - 191 287 467 669 821
4 65 - 191 287 467 702 792
13 B8 - 191 2s7 487 741 750
6 74 - 191 914 403 750 546
7 71 - 191 904 373 759 357
8 71 - 192 745 373 759 264
9 68 - 192 346 373 759 221

10 67 - 192 346 376 750 146
1l - 192 346 343 755 148
12 - 194 346 328 741 124
13 635 - 208 348 280 732 114
14 1.4 219 350 312 728 104
15 1.0 226 350 380 750 99
16 #2.5 230 352 878 78 97
m 4.0 238 356 38 778 94
18 59 6.0 4 355 430 769 89
19 3.5 4 355 539 759 86
20 5.6 4 357 588 750 83
21 5.6 4 497 581 737 79
22 5.6 4 634 574 746 7
23 55 5.6 4 67s 578 760 75
24 5.6 467 614 570 750 75
25 5.6 581 536 570 737 ™
26 5.6 665 536 560 732 75
27 51 5-6 877 564 566 741 69
28 74 914 578 592 737 66
20 293 054 578 607 737 65
30 51 328 954 510 600 758 68
31 26 - 764 - 596 750 -
Second- Maxtima 1 Run-~off in
Yonth foot-days Min Moar acre-feet
OCEODOT: ecsenusnrancarassssiarsossosarans 1,811 74 26 58.4 3,590
November. . tersesenens - - - - -
Decembor...cisovsranrresnctonceronanencene - - - - -
Oalendar year eescarrarncerccaorioe
758.2 328 1.0 44 6 1,500
9,826 954 4 37 19,490
13,929 914 287 464 27,630
14,573 607 280 470 28,910
22,923 778 649 739 45,470
7,367 877 65 246 14,610
Water yoar seserscsasreresvenonoe

#Interpolated.




RED RIVER BASIN 21
Otter Tail River near Detroit Lakes, Minn.

Location.- Water-stage recorder and concrete control, lat. 46°50', long. 95°42', in sec.
, T. 139 N., R. 40 W., about 5 miles downstream from Height of Land Lake and 7%
mliles east-of city of Detroit Lakes.

Records available.- March 1937 to September 1938.

Extremes.- Maximum discharge during year, 73 second-feet June 3, 5; maximm gzge helght,
Z, eet Dec. 15 (affected by 1ceg; minimum discharge, 0.1 second-foot Apr. 4 (gage
height, 2.60 feet, affected by ice). ..

N 192'7-%8&3 Maximum discharge, that of June 3; S; 1938; minimum discharge, that of
pr. 4, 1938.

Remarks.- Records good except those below 5 second-feet, which are fair, and those for
period of 1ce effect, Nov. 17 to Apr. 10, which were computed on basis of six dis-
charge measurements, weather records, and gage heights for Nov. 17-19, Nov. 30 to Dec.
16, Jan. 16-19, Mar. 21 to Apr. 10 and are poor. Discharge for periods of backwater
from aquatic growth, Aug. 10 to Sept. 8, Sept. 14-29, computed on basis of two dis-
charge measurements and gage heights.

Discharge, in seccnd-feet, water year October 1937 to September 1938

Day| Oot. | Wov. | Dec. | Jan. | Peb. | Mar. | Apr. | May | June | July Aiig. | Sept.
1 25 4.6 5.3 0.6 2.4 34 25 15 16
2 24 6.2 5.9 .5 5.0 47 41 16 14
3 24 9.6 5.6 .6 5.8 73| 26 16 14
4 25 9.0 5.3 .4 14 70| 16 16 13
5 2s 9.0 5.3 .5 2:1 7| 17 14 12
8 27 9.0 4.8 .5 1.8 47 17 15 13
7 27 9.0 4.4 .5 1:4 22 20 16 14
8 27 9.0 4.6|p 3 .5 7.2 24] 21 14 16
9 27 9.0 4.4 .8 32 26| 17 17 #17

10 26 8.6 4.6 ] 1.0 48 26 8.7 18 #19

1 26 8.6 4.4 1.0f 54 26 2.0 18 #20

12 25 8.6 4.4|" .8 57 25 5.2 18 *21

13 24 9.4 4.2 2.8 48 25 8.2 18 23
14 24 9.4 4.0 1.5 33 25 5.9 20 24

16 24 9.0 4.0 1.0 21 25 4.6 20 24

16 23 7.1 4.4 3.0 1.3 12 25 2.5 20 24

17 23 6.8|) 3.2 1.5 23 24 .8 20, 24

18 21 6.5 3.4 13.7|J 1.2 8.2 23 .5 20 24

19 21 6.5 3.4 2.5 1.2 =21 22 -4 21 24

20 20 6.4 5.5 1.2[ =20 21 1.2 20 23

21 18 6.2 4.4 1.0 20 20 6.7 20 23

22 18 6.1 2.8 .8 20 19 9.0 19 22

23 18 6.0 2.2 1.0 =20 18 9.8 19 21

24 14 5.8/ p 4 2.6 1.2l 21 18 12 18 22

25 14 5.7 L oss 2.0 1.2| 23 17 856 18 22

26 14 5.5 1.6 1.3] 23 6| 10 17 22

27 15 5.4 1.4 4.0 =24 4y 12 16 22

28 15 5.5 1.3 2.2| 24 4] 14 16 21

29 15 5.1 1.6 1.2 24 12| 15 15 21

30 15 5.0 1.2 1.6 24 11 16 16 I21

31 13 -1) .7 -l a7 -l 16 17 -

Second- Run-off 1in|
Month foot-days Maxinmum Minlmum Mean acre-feet

O0EODOT . s v ieenvrvarosentarsanernancoronsan 661 28 13 21.3 1,310

November...covevvensrre . ieeresese 217.4 9.6 4.6 7.25 431

DOCOmDAT e s s evverenraseccstatnnssnnrassnsne 135.6 5.9 - 4.37 269

Calendar year tesietenireetanencnsne
100.0 - - 3.23 198
98.0 - - 3.5 194
81.8 4.4 7 2.64 162
34.5 4.0 .4 1.15 68
652.3 57 1.4 21.0 1,290
840 73 11 28.0 1,670
369.1 41 4 11.9 732
544 21 14 17.5 1,080
September 596 24 12 19.9 1,180
Wator year 1937-3Scevsvecsccacecrnasrons 4,329.7 75 -4 11.9 8,580

55Peak discharge.~ May 17 (10 a.m.)} 48 sec.-f&.; May 19 (8 p.m.) 51 sec.-ft.; July 2 (2 a.m.)
86C.-TT

#Interpolated.
Discharge measurement.
Extrapolated.




22 RED RIVER BASIN

Otter Tall River below Pelican River, near Fergus Falls, Minn.

Location.- Water-stage recorder, lat. 46°13'45", long. 96°07'00", in SW} sec. 20, T. 132
W., 500 feet downstream from Dayton Hollow Dam, 5 miles downstream from

Pelican River, and 5 miles southwest of city of Fergus Falls.

Records available.- November 1933 to September 1938. October 1930 to Novamber 1933 at

mIles downstream; records equivalent.

Extremes.~ Meximum discharge during year, 544 second-feet June 16, 18; maximum gage
helght, 3.56 feet July 7, 8; minimum dally discharge, 8.3 second-feet F‘s?i.OG. a
.0_second-

1930-38: Maximum discharge 810 second-feet Dec. 11, 1930; minimum.
foot Ty 2, 1934, Sept. %0, T955; minimm daily discharge, 1.6
937.

second-feet Feb. 7,

Remarks.- Records good except those for perlods of missing gage heights, Nov. 20 to Jan.
12, Apr. 14-15, which were computed on basis of power-plant records ani leakage when
turbines were idle and are fair. Discharge for period of backwater from aquatic
growth, May 27 to Aug. 31, computed on basis of three discharge measursments, gage
heights, and shape of recorder graph. Flow completely regulated by power plants

upstream.

Rating table, water year 1937-38 (gage height, In feet, and discharge, in second-feet)

1.1 6.5 1.7 87
1.2 10.5 1.8 86
1.3 17 2.0 133
1.4 26 2.3 220
1.5 37 2.6 326
1.6 51 2.9 451

Discharge, in second-feet, water year October 1937 to Beptember 1938

Day| Oct. Rov. Dec. Jan. Feb, Mar. Apr. Nay June July Aug. Sept.
1 170 233 18 18 25 57 1le 75 439 264 32 13
2 166 124 18 13 27 61 lo7 242 375 223 25 16
3 64 41 18 22 40 8l 163 178 356 175 38 27
4 135 34 27 18 20 33 13¢ 278 333 1435 18 23
] 76 28 18 18 24 139 134 351 226 143 24 20
6 67 46 18 22 8.3 64 143 181 304 153 51 14
7 87 24 18 18 37 60 138 247 303 100 12 18
8 71 39 18 18 29 65 133 257 311 103 32 44
9 48 33 18 13 34 85 129 347 318 129 17 69

10 48 19 18 18 44 k] 109 224 315 52 25 122

1 105 25 32 18 31 62 104 229 317 53 23 98

12 &9 27 13 18 30 107 115 237 304 43 18 68

13 110 18 18 20 30 117 117 317 289 27 46 9

14 97 24 27 20 40 136 175 296 297 33 13 58

16 75 28 27 19 35 20 189 272 313 35 12 48

16 161 31 18 10 37 89 232 207 264 56 19 60

17 126 35 22 pt:} 42 147 104 299 263 27 i 74
18 55 37 27 26 33 151 104 312 281 37 65 35
19 49 33 13 21 29 179 1le 307 244 45 44 25
20 55 60 18 19 42 81 108 301 280 88 26 37
21 107 13 18 g 31 107 107 253 202 87 16 33

22 93 22 22 11 54 156 125 185 278 53 14 34

23 88 22 18 23 41 154 130 274 240 &8 13 41

24 51 22 27 31 41 156 141 321 226 29 27 60

25 72 22 18 29 38 95 98¢ 282 191 24 31 63

26 69 18 13 28 50 117 124 336 78 21 13 45

27 88 22 18 26 85 68 228 200 247 44 26 54

28 74 13 32 26 49 85 381 315 140 28 13 49

29 135 22 18 25 - 100 199 25 197 &0 13 54

30 34 18 22 21 - 106 110 316 81 109 35 50

3 104 - 29 - 126 - 366 - 31 13 -

8 d », Run-off in

Nonth Mean sore-feet
170 34 88.7 5,460

233 15 37.8 2,250

52 13 20.3 1,250

427 1.6 66.1 47,860

31 1l 20.4 1,250

85 8.3 36.1 2,010

179 33 1ol 6,200

1 99 144 8,570

366 75 272 16,740

439 73 267 15,900

264 21 79.0 4,860

65 12 24.9 1,550

w2 s 47. 2,840

Water year 1857-3B evesscvveccevecrcrcces 34,704.3 439 8.3 85.1 68,850




RED RIVER BASIN 23
Red River at PFargo, N. Dak.

Location.~ Staff gage, lat. 46°52'10", long. 96°47'00", in sec. 7, T. 139 N., R. 48 W.,
ust upstream from Island Park Dam, Fargo, and 10 miles upstream from Sheyene River.
Zero of gage 1s 870.00 feet above mean Sea level (general adjustment of 1912).

Dralnage area.- 6,420 squares miles.
Records avallable.~ May 1901 to September 1938,

Average discharge.- 36 years (1902-38), 426 second-feet.

Extremes.- Maximum discharge observed during year, 1,160 second-feet May 2 (gage helght,
.97 Teet); no flow at times; minimum gage helght observed, 6.76 fert Dec. 23, 24.
1901~38: Maximum discharge observed, 7,740 second-feet July 11, 1916 (gage helght,
21.04 feet, present datum); maximum gage height observed, 23.6 feet (present datum
Apr. 6, 1916, affected by ice; no flow for many days in each year of perlod 1932-38.
Maximum stage known, 40.1 feet Apr. 7, 1897, on U. S. Weather Bureau gags, zZero
of which s 863.5 feet above mean sea level (adjustment of 1912).

Remarks.- Records good above 20 second-feet; poor below. Discharge for perilod when fish-
way was partly open, July 23-27, computed on basis of one discharge measurement and
gage helghts. Flow partly regulated by storage in several lakes in Otter Taill River
gaﬂn and mmlcipal pools created by dams in chamnel of Red River. Gage read once

ally.

Rating table, water year 1937-38 (gage height, in feet, and discharge, in second-feet)
(Shifting-control method used July 23-27

7.2 0 7.6 40 8.5 300 lo.0 1,210
7.3 .4 7.8 78 8.8 429
7.4 9.0 8.0 128 9.2 633
7.5 24 8.2 191 9.6 878

Day| Ost. Hov. Deo. Jan, Feb. Mar., Apr. May June July Aug. | Sept.
1 99 78 o 9 21 174 502 383 184 34 9.0
2 99 74 o] 12 21 166 1,160 362 171 30 7.3
3 101 74 o] 12 21 156 780 429 244 24 7.3
4 87 70 [o] 12 21 152 477 47 208 24 3.8
B 87 74 0 12 24 146 340 502 174 24 5.8
[ 92 158 0 12 30 140 388 453 205 26 7.3
7 l46| 155 0 12 34 152 383 406 212 &2 6.4
8 165 128 (o] 12 57 162 a7 362 184 24 10
9 154| 101 [o] 12 44 158 477 281 174 37 22

10 117 78 .2 8.1 50 16e 429 300 158 29 24
11 157 74 2 8.1 &7 149 383 340 182 R4 70
12 140 70 .4 8.1 67 149 429 383 123 24 80
13 101 61 2.1 9.0 99 134 453 362 106 24 96
14 78 63 4.7 10 128 154 383 362 92 18 158
16 63 63 7.3 9.0 174 137 540 362 83 18 226
18 51 a7 8.1 9.0 244 137 300 340 67 15 184
17 46 59 12 18 362 128 340 340 70 114
18 44 55 9.0 21 429 128 383 300 48 12 87
19 44 53 9.0 21 429 152 362 340 40 &2 92
20 44 44 9.0 21 502 212 383 300 37 21 87
21 48 35 9.0 22 579 1ol 429 300 37 9.0 83
22 59 34 9.0 22 606 165 429 28l 32 9.0 74
23 94 24 #9.5 21 527 152 583 262 27 7.8 44
24 92 21 10 21 502 143 388 262 27 7.3 B34
25 74 20 12 21 477 134 540 262 24 9.0 54
26 72 18 9.0 21 383 137 300 281 26 9.0 32
27 76 12 9.0 21 383 157 500 262 30 9.0 37
99 5.6 9.0 21 362 198 562 286 30 7.3 a7
20 94 4 2.0 - 281 262 562 198 34 7.3 50
30 85 2 9.0 - 244 383 362 184 54 7.8 30
5 90 - 9.0 - 191 - 83 - 54 9.0 -
S o, Run=-off in
Month foot-days Eean aore-feet
et enentaencanecansettatatrasreannn 2,768 165 44 89.0 5,470
Ootober . 1,769.2 158 .2 59.0 3,510
0 o o] [o] [o]
41,433.5 1,300 [} 114 82,180
165.5 12 [+ 5.54 328
417.3 22 ‘8.1 14.9 828
7,329 606 21 236 14,540
4,909 383 123 164 8,740
13,197 1,160 300 424 26,180
9,902 502 184 330 19,640
3,067 244 24 98.9 6,080
574.5 37 7.3 18.5 1,140
1,781.7 228 5.8 B7.% 3,430
Water year 1937-38,c.00crtsercrcnvrronae 45,820.2 1,160 o 126 90,890

+*Interpolated.
212684 0—40——3
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Red River at Grand Forks, N. Dak.

Location.- Water-stage recorder, lat. 47°56', long. 97°03', in sec. 34, T. 152 N., R.
., in Grand Forks, 2 miles downstream from Red Lake River. Zero of gage is
778.42 feet above mean sea level (general adjustment of 1929).
Drainage area.- 25,500 square miles.

Records available.- May 1901 to September 1938 in reports of Geological Survey. April
0 November 1912 in report of Minnesota State Drainage Commlssion.

Average discharge.- 56 years, 2,147 second-feet.
Extremes.- Maximum discharge during year, 6,660 second-feet May 12, from loop curve;

maximunm gage height, 15.49 feet May 13; minimum discharge, 2.9 second-feet Dec. <6,
27, 28,

,1882-1958: Maximum discharge observed, 43,000 second-feet Apr. 10, 1897 (gage
helght, 50.2 feet), from rating curve extended above 32,000 second-feet; minimm
discharge, 2.4 second-feet Feb. 3-5, 12, 14, 16-19, 1937, caused by unusual regula-
tion during repair of dgm at Grand Forks.

Correction.- Maximum discharge for water year 1935~36, is 14,500 second-feet. This
figure supersedes that published in Water-Supply Paper 805, page 26; which is in error.

Remar}_{s.— Records good except those for perlod of Backwater from sludge deposits, Sept.

~ (computed on basis of one discharge measurement and engineers' notes), those for
perlod of ice effect, Nov. 17 to Mar. 21 (computed on basis of four discharge measure~
ments, gage helghts, weather records, engineers' notes, and records for Red Lake
River at Crookston), and those for May 2-12 (computed on basis of loon curve defined
by three discharge measurements), all of which are fair.

Discharge, in second-feet, water year tob 1937 to Sep 1e] 1038

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 484 255 95 46 66 117) 1,880 1,040 3,170 872 186 197
2 442 280 86 51 7 118 1,650 1,450 3,120 816 186 197
3 442 284 8 55 89 1io| 1,570 1,750{ 3,000 853 217 183
4 428 255 78 56 89 106 1,420 2,200f 2,950 834 240 179
5 336 253 84 52 81 118 1,120 2,900 2,900 780 197 166
6 348 242 69 52 73 124 927} 3,620| 2,790 .62 188 153
7 400 244 66 2 66 135| 1,080{ 3,790| 2,790 890 173 163
8 414 242 85 40 63 141 890| 4,120| 2,640 853 199 171
] 400 251 66 36 63 153 964| 4,500| 2,490 927 227 163

10 374 255 66 36 ™ 168 964 5,150 2,390 1,120 246 160
11 361 271 64 44 91 182/ 1,000| 6,040| 2,240| 1,120 271 152
12 374 289 60 61 91 207 s72| 6,630 2,140/ 1,120 223 161
13 387 300 61 64 94 240 853 5,540 2,000{ 1,150 223 171
14 361 336 58 72 89 280 834 6,410| 1,880( 1,000 213 170
16 336 336 56 72 82 337 762 6,280( 1,920 890 ezv 173
16 324 256 565 69 82 428 659 6,340 1,920 780 192 175
1 324 209 58 71 28 506 71lo0| 6,480 1,800 710 156 195
18 348 195 &5 68 110 693 7so| 6,410 1,760 642 144 236
19 312 190 51 63 1lo 890 780{ 6,150 1,720 591 127 385
20 251 180 51 66 103; 1,040 816 5,760 1,690 557 135 392
21 211 158 45 77 98| 1,500 780| 5,560| 1,530 540 194 298
22 219 142 40 91 91| 2,840 745| 5,380] 1,530 540 pia 240,
23 223 142 37 85 86 3,830 798 5,020 1,500 523 140 199
24 205 138 36 89 97 4,300 816! 4,780| 1,420 455 142 227
26 186 131 32 76 108| 4,360 853| 4,540 1,310 431 132 257
26 166 132 30 56 113 3,940 834| 4,240{ 1,190 435 142 275
27 182 132 30 62 10| 3,390 762 4,060 1,040 425 188 248
28 188| 115 30 68 ios| 3,000 816| 3,830 1,000 312 227 195
29 225 99 32 60 - 2,790 816/ 3,610 1,000 262 227 168
30 273 94| 36 60! - 2,440 872 3,500 927 229 180 192

31 278 - 42 61 - 2,090 - 3,280 - 197 168 -

Per Run-off
Second--
Month - Maximum | Minimum Mean aquare

foot-days mile | Inches | Acre-fest
OCtObOT . s o vvivarsurasrsnnnsn 9,802 484/ 166 316 0.012 0.01 19,440
406 336 94 214 .0084 .009 12,710
B T e 1,732 95, 30 55.9| .0022 -003 3,440
Calendar year 1957 «vcesess. | 251,754.8 4,120 2.4 635 .0249‘1 315 459,700
JONUAYY . ccovvarnvacvorecaaans 1,901 21 36 61.3] .0024 +003 3,770
2,505 113 63 89.5 .0035 -004 4,970
40,573 4,360 106 1,309 .051 .06 80,480
28,623 1,880 659 954 -037 .04 56,770
141,360 6,630 1,040 4,560 179 .21 £80,400
69,757 3,170 927 1,990 -078 .09 118,500,
21,616 1,150 197 697 .027 .03 42,880
ugust . 5,881 271 127 190 +0075 -009 11,660
Septemb 6,246 392 152 208 .0082 .008 12,390
Water year 1037-38 eeere-.. | 326,402 6,650} 30 894 035 | .48 647, 400|
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Red River at Emerson, Manitoba
(International gaging station)

Location.- Chaln gage, lat. 49°00'30", long. 97°13'00", on Canadian National Railway
bridge 1n Emerson. Zero of gage 1S at mean sea level.

Dralnage area.- 34,600 square milles.

Records ayaillable.- March to November 1902 and October 1929 to September 1938 Ir reports
eologlcal Survey. May 1912 to September 1929 in reports of the Dominlon Water and
Power Burean, Department of Mines and Resources, Canada.

Average discharge.- 25 years (1913-38), 1,961 second-feet.

Extremes.- Maximum discharge observed during year, 7,530 second-feet May 20; maximum
elevatlon observed, 758.20 feet Mar. 27, affected by lce; minlmum discharge observed,
34.0 second-feet Jan. 7.

1929-38: Maximum discharge observed, 20,800 second-feet Apr. 10, 1930; minimum
observed, 0.9 second-foot Feb. 6~8, 1937.
Maximum elevatlon known, 785.16 feet Apr. 24, 1916 (discharge, 46,200 second-feet).

Remarks.- Records good except those for period of ice effect, Nov. 15 to Mar. 31, which
were computed on basls of ten dlscharge measurements, gage heights, and weather
records and are fair. Gage read once daily. This station is one of the international
gaging stations maintained by Canada under agreement with the Unlted States.

Discharge, in second-feet, water year October 1937 to September 1938

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Mey June July Aug . Sept.
1 590 238 150 48.0 78 96| 3,310 945 | 4,330 1,150 14 138
2 560 228| 110 46.0 78 96 | 2,860 954 | 4,110| 1,080 354 166
3 524 226| 108 41.0 81 9 | 2,480 ov8 | 3,000 1,040 297 206
: 500 208| 108 37.0 81 9 | 2,220| 1,180| 3,770 962 260 184
5 509 345 107 37.0 5 96| 1,980| 1,330| 3,610 954 230 174

470 330| 105 35.0 67 o8| 1,800| 1,360| 3,430 942 214 164
E 473 328 | 105 34.0 60 e8| 1,650| 2,100 3,850 922 210 172
8 473 328 | 105 35.0 60 o8| 1,480| 2,870| 3,280 878 220 198
9 435 318| 99 37.0 61 02| 1,320( 3,520( 3,180 867 238 176
10 103 305| 95 39.0 61 105 | 1,270| 4,120{ 3,120 874 238 176
385 58] 87 41.0 62 111 | 1,080| ¢,570] 3,000 974 230 164
ﬁ 398 3181 81 43.4 &5 172 | .030| s.130| 2,920 o7 214 162
15 413 315| 72 4.0 67 20| 1,020| 5,870| 2,780 986 214 162
14 425 35| 70 52 69 ie0| 1,010| 6,570 2,530 1,080 214 154
15 425 323| 67 57 0 200| 1,010| 7,050 | 2,500 1,130 240 152
16 405 330 57 62 72 240 961| 7,260| 2,400| 1,150 245 152
4 405 335| 49.8| 65 5 385 919| 7.350| 2,5001 1,120 245 154
18 400 310 5O 60 8 545 875 | 7,440| 2,230 1,050 245 162
18 380 348| 50 50 8 725 821 7,520| 2,140 954 225 168
20 375 355| 50 6.0 80 955 803 | 7.,550| 2,060 882 220 178
21 395 260| boO 41.0 79| 1,520 768 | 7,400 2,020 807 216 184
22 203 240| 50 39.0 81| 1,800 775| 7,080 | 1,940 748 198 190
25 400 220] 50 16.0 84| 1, 786 | 6,850 1,860 702 174 206
24 378 210/ 50 60 87| 2,39 831| 6,540| 1,760 622 160 291
25 330 216 49.0] 70 90| 3,010 a73| 6,220| 1,690 587 122 327
290 250 49.0| 78 93| 4,510 go1| 5,950| 1,620 562 146 300
%3 285 220| 49.0| 84 9| 6,270 901| 5,660| 1,550 548 172 273
26 268 216 49.0| 853 96| 5,700 926 5,520| 1,510 527 152 235
29 265 190| 49.0{ 81 = | 5200 961| 5,100 1,360 520 126 220
30 250 le0| 48.8| - | 4510 950| 4,700 1,260 461 138 214

31 244 - 4.0 ™8 - | 3,800 - 4,510 - 441 12¢ -

Per Run-off
Second~
Month Maximum | Mininmmum Mean square

foot-days mile | Inches | Acre-feet
. 12,462 |- 590 244 402| 0.012| 0.014 24,700
Novompen: ) 355 160 281| .008| -009 16,710
December. . ... 2,245.6 130 48.0 wz| .002| .002 4,450
Calondar yoar 1957....eee.. | 504,788.2 5,840 ) 835| .024| .550| 604,500
smary 1,651.4 84 54.0 53| .oz .o02 5,280
: ;12 96 60 76| .00z| .00z 4,210
45,036 6,270 96 1,450| .042| .048 89,330
38,459 3,510 768 1280| .037| .04l 76,280
150,955 7,530 943 4evo|  .141] 183 299,400
77,510 4,330 1,260 2,580 .075| .0B4| 153,700

ly..eens 26,498 1,150 441 855 .025]  .029 52,560

UgUSt e 6,745 114 124 218| .008] .007 130570

SePLOMDOT: e sesvsvearerrarsane 5,802 527 138 193 -0086 007 11,510

Water year 195738 ..---eess | 377,899.0 7,550 32.0 1,040| .0%0| .408| 749,500
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Little Bemid]i Lake near Ponsford, Minn.

Location.~ gtaff gage, lat. 47°05', long. 95°33', in sec. 30, T. 142 M., R. 38 W., on
abutment of concrete dam at outiet, about 11 miles northwést of Porsford. ’
Records avallable.~ ltday tostptegbgr 1938 (fragmentary).
TEemes, ~ mm stage observed duri eriod, 6.18 feet June 21; minimum ob ed
1,72 Teet Sept. 8. 18 p ’ ’ served,
Remarks,- Stage of lake regulated by type "C" dam, with four 5-foot bsys, permitting a
-¥o6t control by stop logs. Zero of gage is at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Drainage and

Waters.
Gage height, In feet, 1936
May 5 4.98 July 13 5,66 Aug. 11 5.12 Sert. 15 5,00
21 6.16 21 5.41 18 5,05 21  4.90
June 21 6,18 24 5.38 25 5.00
28 6.18 26 5.30 Sept. 1 4,90
July 7 5,81 Aug., 4 5.15 8 4.72

Many Point Lake near Ponsford, Minn.

Locatlion.~ Staff gage, lat. 47°03', long, 95°32', in sec. 6, T, 141 N., R, 38 W., on
abutment of concrete dam at outlet, about 10 miles northwest of Porsford. Prior
to May 1938 datum was 1,01 feet lower. Zero of present gage 1s 1,493.24 feet above
mean sea level (levels hy Emergency Conservation Work engineers).

Records avallable.~ September 1933 to September 1935, May to September 1938 (fragmentary).

Extremes, - Maximum stage observed during period, May to September 1938, 4.92 feet June
233 minimum observed, 3.90 feet Sept. 1, 8.

1933-35, 1938: Maximum stage observed, 8.07 feet, present datum, July 19, 1935;

minimum observed, that of Sept. 1, 6, 1938.

Remarks.- Stage of lake regulated by type "C" dam, with five S5-foot bays, permitting a
B=Toot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Drainage and

Waters.
Gage height, in feet, 1938
May 21 4.23 July 21  4.21 Aug. 18 4.08 Sept. 22 4.00
June 23  4.92 24 4.26 25  4.00 29 3.92
28 4,70 28 4.21 Sept. 1 3.90
July 7 4.46 Aug, 4 4.16 8 3,90
13 4,34 11 4,10 16 4.05

Round Lake near Ponsford, Minn,

Location.~ Staff gage, lat. 47°01', long. 95°32', in sec. 18, T, 141 N., R. 38 W.,

Oon abutment of concrete dam at outlet, 8% miles northwest of Ponsfo-d. Zero of
gage is 1,401,15 feet above mean sea level.

Records available,- May to September 1938 (fragmentary).

EXtremes.~ Maximum stage observed during period, 3.88 feet July 7; minimum observed,
2.88 Teet Sept. 1, 29.

Remarks.~ Stage of lake regulated by type "C" dam, with six 5~foot bayz, permitting a
B.75-t0ot control by stop logs. Zero of gage is at top of concrete sill of dam.
Gage readings furnished by Minnesota Department of Conservation, Division of Drain-
age and Waters.

Gage height, in feet, 1938

May 21 3.15 July 21 3.47 Aug. 18 2,92 Sedt. 21 3,00
June 21 3.64 24 3.38 25 2.9 21 2.99
28 3.42 26 3.20 27  2.87 24 2.9
July 1 3.44 31 3.08 Sept. 1 2.86 29 2.88
7 3.68 Aug. 4 3.08 8 2.88
13 3.44 11 2.9 16  3.10

Height of Land Lake near Detroit Lakes, Minn.

Location.~ Staff gage, lat. 46°63', long, 95°38', 1n sec. §, T, 139 N,, R. 39 W., on
abutment of concrete dam at outiet, 11 miles northeast of city of D troit Lakes.
Zero of gage is 1,449,95 feet above mean sea level,

Records available,- March to September 1938 (fragmentary).

Extremes.~ Maximm stage observed during period, 4.89 feet June 1; minimum observed,
B.35 feet Mar. 24,

Remarks,.- Stage of lake regulated by type "C" dam, with six 5-foot bayr, permitting a
B-foot control by stop logs. Zero of gage is at top of concrete sui of dam, Gage
ge%dings furnished by Minnesota Department of Conservation, Division of Dralnage and
aters,

gage height, in feet, 1936

Mar. 24 3.35 June 13 4,70 July 21 4,36 Sept. 1 4.21
Apr. 7 3.80 21 4,80 29 4,230 4.22
10 4.57 28 4,40 Aug, 4 4.26 15 4.37
22 4,78 July 65 4.40 11  4.30 21 4.30
My 22 4.78 9 4,38 18 4,30 28 4.20
June 1 4.89 13 4.32 28 4.21
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Little Pine Lake near Perham, Minn.

Location.- Staff gage, lat. 46°37'40", long. 95°32'20", in lot 2, sec. 1, T. 136 N., R.
., on abutment of concrete dam at outlet, about 2% miles northeast of Perham.

Records avallable.- April 1937 to September 1938 (fragmentary).

Extremes,- Maximum stage observed during period, 2.64 feet Apr. 27, 1937; minimum ob-
served, 1.17 feet Feb. 18, 1938.

Remarks.- Stage of lake regulated by type "C" dam, with sixteen 5-foot bays, permitting
a 4-Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
;‘Je:édings furnished by Minnesota Department of Conservation, Division of Dratinage and

aters.

Gage helght, in feet, 1937-38

1937 1937 1937 1938

Apr. 23 2.80 Aug. 6 1.84 Nov. 22  1.37 May 16 2.34
27 2.64 11 1.80 Dec. 1 1.32 June 29 2.00

May 6 2.38 13 1.78 8 1.31 July 7 2.06
15 2.22 20 1.7 15 1.26 15 2.00
19 2.18 25 1.48 21 1.25 2 1.9
20 2.24 27 1.850 29 1.23 23 1.93
22 2.48 Sept. 3 1.50 1938 Aug. 5 1.78
24 2.3l 10 1.80 Jan. 5 1.23 12 1.78
28 2.14 17 1.44 14 1.20 19 1.83

June 2 2.10 24 1.65 21 1.20 2 1.74
i1 1.83 oct. 1 1.73 29  1.20 Sept. 2 1.72
18 1.97 8 1.72 Feb. 4 1.20 9 1.8
256 2.16 14 1.74 11 1.18 14 1.80

July 1 2.14 22 1.66 18  1.17 18 1.90
9 2.06 28 1.71 Apr. 12 2.30 22 1.95
15 2.15 Nov. 4 1.30 28 2.28 30 1.93
23 1.88 11 1.51 May 2 2.32
30 1.75 17 1.40 10 2.38

Pine Lake near Perham, Minn.

Location.- Staff gage, lat. 46°35'34", long. 95°30'25", in sec. 17, T. 136 N., R. 38 W.,
on abutment of concrete dam at outlet, 3 miles east of Perham. Zero of gage is
1,327.00 feet above mean sea level.

Records available.- June 1934 to September 1938 (fragmentary).

Extremes.- Maximum stage observed during period April 1937 to September 1938, 5.30 feet

y 5, 1938; minimum observed. 4.00 feet Apr. 23, 1937.
1934~-38: Maximum stage observed, that of May 5, 1938; minimum observed, 3.52 feet
Sept. 30, Oct. 3, 6, 1935.

Remarks.- Stage of lake regulated by type "C" dam, with seventeen 5-foot bays, permit-
TIng a 4.5-toot control by stop logs. Zero of gage is at top of concrete sill of dam.
Gagewr:adings furnished by Minnesota Department of Conservation, Division of Drainage
and Waters.

Gage height, in feet, 1937-38

1937 1937 1938 1938

Apr. 23 4.00 Sept.10 4.35 Jan. § 4.20 July 7 4.66

May 6 4.58 17 4.14 14 4.15 15 4.58
15 4.81 24  4.06 21  4.15 22 4.61
21 4.80 oct. 1 4.05 28 4.13 23  4.80

June 11  4.70 8 4.03 Feb. 4 4.15 24 4.60
26 4.75 15 4.02 11 4.14 Aug. 5 4.61

July 1 4.70 22 4.04 18 4.14 12  4.55
9 4.63 29 4.17 Mar. 26 4.30 19 4.88
15 4.75 Nov., 5 4.20 Apr. 12 4.30 26 4.46
23 4.78 12 4.20 27 4.98 Sept. 2 4.4
30 4.78 18 4.17 28 5.01 9 4.62

Aug. 6 4.88 23  4.17 May & 5.30 10 4.71
11 4.9 Dec. 1 4.18 10 5.27 16 4.69
13  4.82 8 4.18 16 526 22 4.66
20 4.64 15 4.11 20 5.16 30 4.63
25 4.50 21 4.17 June 10 5.02
27 4.5 29 4,17 21 4.87

Sept. 3  4.50 29 4.50

Rush Lake near Otter Tail, Minn.

Location.- Staff gage, lat. 46°28'35", long. 95°34'25", in sec. 26, T. 135 N., R. 39 W.,.
On abutment of dam at outlet of lake, about 3% miles northwest of Otter Tail post
office. Zero of gage 18 1,316.26 feet above mean sea level.

Records avallable.- June 1934 to September 1938 (incomplete).

Extremes.- Maxlmum stage observed during year, 5.62 feet May 1l; minimum obserwved, 4.62
Teet Oct. 23.

1934~38: Maximum stage observed, 5.64 feet Aug. 10, 1937; minimum observed, 3.65
feet Nov. 7, 1935.

Remarks.- Records good. Gage readings for periods Oct. 1 to Dec. 31 and Apr. 10 to July
16 furnished by Martin Limmer. Occasional readlngs furnished by Minnesota Deparfment
of Conservation, Division of Drainage and Waters. Lake level regulated by control dam
operated by Minnesota Department of Conservation.
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Gage height, in feet, of Rush Lake near Otter Tall, Minn., for water year Octotar 1937 to
September 1938

Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 4,70 4,66 4.70 - - - 4,72 5.22 5.23 5.18 - -
2 4,72 4.66 4.70 - - - 4,72 5.24 5.22 5.19. - 4.78
3 4,72 4.66 4.70 - - - 4,72 5,24 5,20 5.20 - -
4 4.72| 4.67| 4.70 - 4.83 - 4,711 5.22 5.20 5.21 - -
5 4,m 4.68 4.70( 4.85 - - 4.71 5.28 5.18| 5.20| 4.88 -
6 4.70| 4.68 4.70 - - - 4.70 5.30 5.15| 5.20 - -
7 4,70 4.8 4.70 - - - 4.70 5.30| 5.14 5.20 - -
8 4,68 4.87 4.70 - - - 4.70! 5.30| 5.10 5,20 - -
9 4,68 4.67| 4,70 - - - 4,68| 5.30 5.08| 5.20 - 4,68
10 4.66] 4.67] 4.70 - - - 4.68| 5,80 5.06 5.20 - -
11 4.65 4.67| 4.70 - 4.84| 4.84 4.68 5,62 5.03| 5.18| 4.84 -
12 4.66 4,68 4.71 - - 4,67 5,60 5.00| 5.16 - =
13 4,64 4.68| 4.72 - - - 4.66 5.40( 5.02( 5,18 - -
14 4.64 4.68 4.72 4.86 - - 4,67 5.40 5,02 5.17 - -
1s 4.84 4.68 4,72 - - - 4.67 5.40 5.03 5.16 - -
16 4,64 4.88( 4.72 - - - 4,68 5.45| 5.02 5.15 5.06
17 4.64 4.68( 4.72 - - 4,84 4,69 5,40 5.03 - - -
18 4,64 4.68( 4.72 - 4.85 - 4.69| 5.38] 5.04 - - -
19 4.64 4.68 4.72 - - - 4,69 5.38 5.04 - 4,62 -
20 4.64 4.68 4.72 - - - 4.69 5.35 5.05 - - -
21 4,83 4,68 4,72 4.87 - - 4,68 5.34 5.06 - - -
22 4.63 4.68 4.72 - - - 4.69| 5,34 5.06 5.04 - 5.10
23 4.62 4,68 4.72 - - - 4,70 5.54 5.07 - - -
24 4.63 4.68| 4.72 - - - 4.70| 5.32 5.08 5.02 - -
25| 4.64| 4.68] 4.73 - - 4.84( 4,70| 5,32 5.08 - - -
26 4.64 4.68| 4.74 - - - 4,92 5.30| 5.10 4.80 -
27 4,63 4.68 4,74 - - - 5.02| 5.30 5.12 - - -
28| 4.64 4.68 4.75 - - - 5.20 5.28 5.14| 4.97 - -
29| 4.85 4,68 4.6 4.84 - - 5.20 5.28 5.16 - - -
30| 4.66 4.70 4,76 - - - 5.18| 5.26] 5.17 - - 5.07
31 4.65 - 4.76 - - - - 5.25 - - - -

Otter Tall Lake near Battle Lake, Minn.

Location.- Staff gage, lat. 46°21'35", long. 95°43'55", in sec. 4, T. 13 N., R. 40 W.,
Of abutment of dam at outlet of Otter Tail Lake, about 5 miles northvest of village
of Battle lake. Zero of gage is 1,315.77 feet above mean sea level (from levels by
englneers of Emergency Conservation Work).

Records avajlable.~ September 1933 to September 1938 (fragmentary).

TOmes, ~ mum stage observed during year, 4.20 feet June 3; minimm observed, 3.04

~Teet Uct. 28.

1933-38: Maximum stage observed, 4.30 feet Aug. 3, 1937; minimm observed, 2.17

ok, Sias o e ropa o

emarks .~ ge of lake regulated by modified type "C" dam, with seventeen 5-foot bays
permitting a 5.26-foot control by stop logs. Gage readings furnishe¢ by Minnesota
Department of Conservation, Division of Drainage and Waters.

Gage height, in feet, water yoar October 1937 to September 1831

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
R - 3.10 - - - - - - - - -
2 - - - - - - - - - - 3.35
3 - - - - - - - 3.82| 4.20 - 3.54 -
4 - 5.20 - - 3.50 - - 3.88 - - - -
5 - - - 5.30 - - - 5.95 - - 5.52 -
6 - - - - - - - - - - - 3.41
7 - - - - - - 3,76 - - - - -
s| 3.38 - 3,14 - - - - - - - - -
9 = - - - - - - - 4.17| 3.83 - 5.48
10 - - - - - - - - - - - -

11 - - - - 3,50 - - 3.04 - - - -

12 - 3.00 - - - - - - - - 3.48 -

13 - - - - - - 3.70 - - - - -

14| 3.6 - - 3.34 - - - - - - - -

156 - 5.12 3.16 - - - - - - 3.72 3.50 3.49

16 - - - - - - - 4.00 - - - 3.46

17 - 3.08 - - - 3.76 - - 4,12 - - -

18 - - - - 3.50 - - - - - - -

19 - - - - - - - - - - - -

20 - - - - - - 5.73| 4.08| 4.08 - - -

21 - 3.15 3.36 - - - - - 3.68 - -

22 3.08 3.08 - - - - - - - 3.69 - 3.42

23 - - - - - 3.78 - - - - - -
24 - - - - - - - - - 3.64 - -
25 - - - - - 5.76 - 4.11 - - 3.44 -
26 - - - - - - - - - - 5.38 -
27 - - - - - - 5.84 - - - - -
e8| 3.0¢ - - - - - 3.85 - - 3.62 - -
20 - - 5.27| 5.50 - 5.81{ 3.79 - 5.80( 3.62 - 3.37
ﬁ - - - - - - - - < - - 3.40
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Acorn Lake near Frazee, Minn.
(Known also as Harold Lake)

Location.- Staff gage, lat. 46°44'25", long. 95°44'40", In sec. 28, T. 138 N., R. 40 W.,
on abutment of concrete dam at outlet about 2 miles northwest ot Frazee. Lake dis-
charges 1ts outflow through Town Lake Into Otter Tail Rlver.

Records available.- April 1937 to September 1938 (fragmentary).
TEmes. — mum stage observed durlng year, 2.60 feet Oct. 28, minimum otserved, 1.47
T féet Feb. 1

1, 18.
1937-38:  Maxlimum stage observed, that of Oct. 28, 1937; minimum observed, 1.38
feet June 26, 1937.
Remarks.~ Stage of lake regulated by type "C" dam, with two S-foot bays permitting a
Z-foot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Iralnage and

Waters.
Gage helght, in feet, 1937-38
oct. 1 1.98 Dec. 1 2.20 Feb. 4 1.48 May 26 £.10
8 2.10 8 2.19 11 1.47 June 3 £.14
14 2.27 15 1.52 18  1.47 20 1.60
22 2.50 21 1.50 Mar. 12 2.40 July 11 1.50
28 2.60 29 1.50 21 2.03 19 1.48
Nov. 4 2.16 Jan. 5 1.82 29 2.41 31 1.50
10 1.8 14 1.52 Apr. 9 2.38 Aug. 1 1.50
17 2.00 21 1.50 25 2.07 Sept. 4 1.50
22 2.20 29 1.49 May 12 2.17 22 1.49

Wimar Lake near Frazee, Minn.

Location.- Staff gage, lat. 46°41'30", long. 95°43'35", In lot 4, sec. 10, T. 137 N., R.
Z0W., on abutment of concrete dam ‘at outlet, about 2& miles southwest of Frazee.

Records avallable.- April 1937 to September 1938 (fragmentary

Extremes.~ Ea'.iJ’Inﬁmlgtage observed during year, 3.17 feet Dec. 15 21; minimm observed,

eet Ju .

3 1;937-389 alla.ximum stage observed, 3.44 feet May 5, 1937; minimum observed, that of
uly 16, 193

Remarks.- Stage of lake regulated by type "C" dam, with two 5-foot bays permitting a
Z-Foot control by stop logs. Zero of gage 1s at top of concrete slll of dam. Gage
;e%dings furnished by Minnesota Department of Conservation, Divislon of [rainage and
aters.

Gage helght, in feet, 1937-38

Oct. 1 3.01 Nov. 3 2.99 Dec. 8 3.12 Jan. 14 2.13
8 3.00 11  3.00 15  3.17 2l 3.13
14 2.97 17 3.08 21 3.17 29 Z.12
22 2.99 2 3.08 28 3.15 Feb. 4 3.11
28 3.00 Dec. 1 3.12 Jan. 5 3.14 July 16 £.80

Rose Lake near Vergas, Minn.

Location.~ Staff gage, lat. 48°39'50", long. 95°44'25", in lot 5, sec. 21, T. 137 N., R.
., on abutment of concrete dam at outlet, about 3 miles east of Vergﬂs.

Records available.- April 1937 to September 1938 (fragmentary

Extremes. - Maximum stage observed durlng year, 0.1l foot Oct 9' water surface below zero
of gage Oct. 22, 28.

1937-38: llaximum stage observed, 0.68 foot Aug. 13, 1937; water surface below zero
of gage Sept. 24, Oct. 22, 28, 1937.

Remarks.- Stage of {ake regulated by type "C" dam, with three 5-foot bays permitting a
Z-Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
aeadings furnished by Minnesota Department of Conservation, Division of Irainage and

aters

Gage helght, In feet, 1937-38
Oct. 1 0.09
9

.11
14 .05

Long Lake near Vergas, Minn.
Location.- Staff gage, lat. 46°39'30", long. 95°41'50", in sec. 23, T. 137 )., R. 40 W.,

on abutment of concrete dam at outlet miles east of Vergas.
Records avallable.- April 1937 to Septembsr 1938 (fragmentary).

Extremss. - Maximum stage observed during year, 1.96 feet Sept. 3; minimum ot<erved, 1.78
ee

ec. 1.

1937-38: Maximum stage observed, 2.80 feet June 25, 1937; minimum obrerved, that
of Dec. 1, 1937.

Remarks.- stage of lake regulated by type "C" dam, with five 5-foot bays permitting a
Z-Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Iralnage and
Waters.

Gage helght, in feet, 1937-38

Oct. 1 1.92 | Oct. 28 1.87 | Wov. 17 1.86
8 1 22 1.88

14 1.89 "7 10 1.89 | Dec. 1 1.78

1 11 1.88 8 1.83

July 16 1.94
Sept. 3 1.98
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Little Toad Lake near Ponsford, Minn.

Location.- Staff gage, lat. 46°50', long. 95°33', in sec. 25, T. 139 N., R. 39 W.,
on abutment of concrete dam at outlet, about 13 miles southwest of Ponstord.

Records avallable.- September 1937 to September 1938 (fragmentary).

Extremes.- Maximun stage observed durling year, 3.19 feet May 30; minimum ohserved, 1.62
Teet Dec. 10.

1937-38: Maximum stage observed, that of May 30, 1938; minimum obse~ved, that of

Dec. 10, 1937.

Remarks.- Stage of lake regulated by type "C" dam. with two 5-foot bays permitting a
Z-Toot control by stop logs. Zero of gage Is at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Dralnage and

Waters.
Gage hefght, in feet, 1937-38
Cct. 13 1.90 Nov. 3 1.82 Nov. 28 1.82 May 30 3.19
21 1.88 11 1.78 Dec. 3 1.83 July 11 3.18
29 1.88 18 1.80 10 1.2 18 3.08

East Battle Lake near Clitherall, Minn.

Location.- Staff gage, lat. 46°17'20", long. 95°35'20", In sec. 34, T. 133 N., R. 39 W.,
on abutment of concrete dam at outlet, 2% miles northeast of Clitherall.

Records available.- May 1937 to 8eptember 1938 (fragmentary).

Extremes.- Mexlmum stage observed during year, 2.85 feet July 9; minimum o“served, 2.08
Test Oct. 14.
B 131,927?8:% Maximum stage observed, that of July 9, 1638; minimum observed, 1.79 feet
u , 1937.

Remarks.- Stage of lake regulated by type "C" dam, with five 5-foot bays pirmitting a
5-Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Dralnage and

Waters.
Gage helght, in feet, 1937-38

Oct. 8 2.10 Mar. 22 2.55 May 24 2.74 Aug. 5 2.66
14 2.06 25 2.57 31 2.77 13 2.83
22 2.49 28 2.57 June & 2.76 17 2.81
28 2.47 Apr. 8 2.5 15  2.77 27 2.83

Nov. 4 2.44 15 2.58 23 2.73 Sepc. 1 2.82
12 2.44 23 2.89 July 2 2.68 8 2.83
17 2.44 26 2.60 9 2.85 13 2.70
2 2.42 May 4 2.68 15 2.83 24 2.87

Dec. 1 2.42 14 2.75 20 2.77 28 2.68
8 2.42 20 2.78 27 2.73

Detroit Lake near Detroit Lakes, Minn.

Location.- Staff gage, lat. 46°47', long. 95°53', in sec. 8, T. 138 N., R. 41 W.,
on abutment of concrete dam, about 3 miles south of city of Detroit Lakss.

Records avallable.- April 1937 to September 1938 (fragmentary).

Extremes, - MaxImm stage observed during year, 4.20 feet Mar. 24; minimum observed, 3.01
Teet Jan. 14.

19?1—32:58Max1mm stage observed, 4.21 feet June 1, 1937; minimum ob3jerved, that of
Jan. 14, 1938.

Remarks.- Stage of lake regulated by type "C" dam, with three 5-foot bays permitting a
Z-foot control by stop logs. In addition, this dam has a 10-foot boat lock. Zero of
gage 1s at top of concrete sill of dam. Gage readings furnished by Minnesota Depart-
ment of Conservation, Division of Dralnage and Waters.

Gage helght, in feet, 1937-38

oct. 8 3.70 Jan. 5 3.08 May 23 3.59 Aug. 4 4.08
13 3.87 14 3.01 June 3 3.34 11 4.12
2l 3.54 28  3.02 13 3.74 13 4.02
29  3.50 Mar. 14 4.03 20 3.26 25 3.90

Nov. 4 3.40 24 4.20 27 3.93 20 3.74
10 3.38 28 4.13 29 4.00 Sept. 5 3.62
17 3.37 Apr. 3 3.97 July 13 4.10 8 3.74
22 3.36 12 4.03 15 4.08 11  3.91

Dec. 1 3.33 27 4.13 18 4.00 15 4.88
8 3.32 28 4.04 21 4.04 2 4.
17 3.32 My S 3.79 26 4.16 29 3.9
2l 3.19 14 3.75 30 4.16
29 3.17 Aug. 3 4.11
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Sallile Lake at Shoreham, Minn.

Location.- Staff gage, lat. 46°45', long. 95°54t%, in lot 1, sec. 20, T. 138 N., R. 41 W.,
on abutment of concrete dam at outlet, at Shoreham.

Records avallable.- May 1937 to September 1938 (fragmentary).

Extremes.- Maxlmum stage observed during year, 3.14 feet Apr. 19; minimum cbserved, 2.18
Teet Sept. 29.

1937-38: Maximum stage observed, 3.22 feet Aug. 6, 1937; minimum observed, 1.94
feet May 14, 1937.

Remarks.- Stage of lake regulated by type "C" dam, with flve 5-foot bays permltting a
T-Toot control by stop logs. There is included also a 10-foot boat lock that permits
control below the top of the concrete sill of the dam. Zero of gage is 2.00 feet be-
low top of concrete sill of dam. Gage readings furnished by Minmesota Iepartment of
Congervation, Division of Drainage and Waters.

Gage helight, in feet, 1937-38

Mar. 21 2.89 May 7 2.68 June 29 2.92 Aug. 18 2.86
Apr. 3 3.13 9 2.79 July 8 2.98 25 2.81
19 3.14 14 2.76 21  2.98 sept. 1 2.77
25 3.13 23 2.93 26 2.93 8 2.81
27 3.12 June 3 2.47 29 2.9 15  2.67
28  3.00 2l  2.99 Aug. 4 2.92 22 2.33
May 3 2.8 28 2.98 11 2.97 29 2.18

Melissa Lake near Shoreham, Minn.

Location.- Staff gage, lat., 46°43'25", long. 95°54'50", in sec. 31, T. 138 N., R. 41 W.,
on abutment of concrete dam in outlet, at Buck's mill, about 3 miles south of Shoreham.
Records avallable.- April 1937 to September 1938 (fragmentary).
Temes.~ Maximum stage observed during year, 9.40 feet Apr. 28; minimum ohserved, 6.98
T feet Oct. 21.
1937-38: Maximum stage observed, that of Apr. 28, 1938; minimum observed, 5.24
feet May 14, 1937.
Remarks.- Stage of lake regulated by special type of dam, with eight 5-foot bays permit-
ng a 9-foot control. Zero of gage is at top of concrete sill of dam. Gage readings
furnished by Mimmesota Department of Conservation, Division of Drainage and Waters.

Gage height, in feet, 1937-38

Oct. 8 7.05 May 6 9.28 July 9 9.16 Aug. 20 8.98
21 6.98 10 9.24 15  9.05 2 8.90

Mar. 10 7.12 11 9.24 16 9.10 Sept. 1 8.88
17 7.24 21 9.18 21 9.09 8.86
24 8.94 28 9.18 23  9.08 8 8.94
29  9.00 30 9.08 9.03 15 9.04

Apr. 6 9.08 June 11  9.00 30 9.04 18 9.02
12 9.06 18  9.10 Aug. 4 9.00 22 8.92
20 9.18 25 9.18 6 8.98 23 8.94
27 9.20 28 9.08 11 9.02 29 8.90
28 9.40 30 9.10 13 9.00

Pelican Lake near Pelican Rapids, Minn.

Location.- Staff gage, lat. 46°40'30", long. 96°01'00", in SEiSWi sec. 17, T. 137 N., R.
., on abutment of dam at outlet, about 8 miles northeast of town of Pellcan Rapids.
Zero of gage is 1,313.23 feet above mean sea level.
Records available.- March to September 1938 (fragmentary).

Extremes.- Maxlmum stage observed during period, 3.54 feet May 22; minimum observed, 1.55
ee r

Remarks. - Séage'or lake regulated by type "C" dam, with four 5-foot bays permlitting a
ZI-foot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage
re%dings furnished by Minnesota Department of Conservation, Division of Dralnage and
Waters.

Gage helght, In feet, 1938

Mar. 24 1.55 July 16 3.10 Aug. 11 2.92 Sept. 10 2.92
May 3 3.16 21 3.12 13 2.90 11 2.80
14 3.43 28 3.08 20 2.88 15 2.86
22 3.5 2 3.04 25 2.76 22 2.76
June 22 3.53 30 3.08 26 2.74 23 2.76
29 3.36 Aug. 4 3.00 Sept. 4 2.68 29 2.68
July 9 3.28 6 2.98 8 2.80
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Lizzie Lake near Pellcan Raplds, Minn.

Location.- Staff gage, lat. 46°36'45", long. 96°02'00", in NEiNE} sec. 12, T. 136 N., R.
., On abutment of concrete dam at outlet, about 4 miles northeast of town of
Pelican Rapids.
Records available.- June to September 1938 (fragmentary).
remes ,— X mum itage observed during period, 3.28 feet Sept. 15; minimum observed,
. eet Sept. 1.
Remarks.- Stage of lake regulated by type "C" dam, with ten 5-foot bays permitting a
oot control by stop logs. Zero of page 1s at top of concrete sill of dam. Gage
readings furnished by Minnesota Deprtment of Conservation, Division of Dralnage and

Waters.
Gage height, in feet, 1938
June 22  3.11 July 26  3.06 Sept.15 3.28
29  3.02 Aug. 18 3.04 22 3.22
July 9 3.04 25 2.96 29 3.20
15 2.97 Sept. 1 2.92
21  3.08 8 3.04

Prairie Lake near Pelican Raplds, Minn.

Location.- Staff gage, lat. 46°35'15", long. 96°04'15", in sec. 14, %, 136 N., R. 43 W.,
on abutment of concrete dam at outlet, about 1% miles north of Pelican Rapids.

Records available.- July 1937 to September 1938 (fragmentary).

Extremes.- MaxImum stage observed during year, 1.34 feet May 30; water surface below
zero of gage during part of August.

1937-38: Maximum stage observed, that of May 30, 1938; water surface below zero
of gage during part of August 1938.

Remarks.- Stage of lake regulated by type "C" dam, with seven 5-foot bays permitting a
B8-foot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
‘z;:%dings furnished by Minnesota Department of Conservation, Division of Drainage and

ers.

Gage height, In feet, 1937-38

Oct. 9 O May 30 1.34 June 30 1.4 July 30 0.84
Mar. 19 1.27 June 11  1.25 July 9 1.08 Sept.10 .94
May 21 1.17 18 1.18 16 .90 11 .92

28 1.19 25 1.16 23 .90 23 .92

Long Lake near Detroit Lakes, Minn.

Location.- Staff gage, lat. 46°49', long. 95°63', in sec. 32, T. 139 N., R. 41 W., on
abutment of concrete dam at outlet, about 2 miles southwest of city of Detroit Lakes.

Records available.- May 1937 to September 1938 (fragmentary).
remes.— % mun stage observed during year, 1.14 feet June 21; minlmum observed, 0.89

0ot Aug. 3.
1937-38: Maximum stage observed, that of June 21, 1938; water surface was below
bottom of gage Sept. 24, 1937.

Remarks.- Stage of lake regulated by type "C" dam, with four 5-foot bays permitting a
4-F¥oot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage
ae:dmgs furnished by Minnesota Department of Conservation, Division of Drainage and

aters.

Gage height, in feet, 1938

June 21 1.14
Aug. 3 .89

Long Lake near Ellzabeth, Minn.

Locatlon.- Staff gage, lat. 46°26'05", long. 96°04'40", 1in sec. 10, T. 134 N., R. 43 W.,
on abutment of concrete dam at outlet, 4% miles northeast of Elizabeth.

Records available.- October 1937 to September 1938 (fragmentary).
remes.— un stage observed during year, 1.83 feet June 1; minimum observed, 0.10

Remarks.- Stage of lake regulated by type "C" dam, with four 5-foot bays permitting a
2~foot control by stop logs. Zero of gage 1s ét top of concrete slll of dam. Oage
aeadings tfurnished by Minnesota Department of Conservation, Division of Drainage and

aters.

Gage height, in feet, 1937-38

Oct. 8 0.368 Mar. 29 0.93 June 1 1.83 Aug. 6 1.09
14 <35 Apr. 6 .92 8 1.69 14 1.03
22 <30 13 .93 ‘13 1.63 20 1l.12
28 .29 21 1.04 21 1.62 24  1.04

Nov. 4 .10 29 1.29 29  1.39 .96
10 W31 My 3 1.33 July 9 1.41 Sept. 7 1.04
17 . 12 1.64 1 1.3 12 1.32
22 B 15 1.68 14  1.32 24 1.25

Mar. 17 .77 21 1.78 24 1.20 28 1l.18
22 .84 27 1.77 26 1.19
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Traverse Lake near Browns Valley, Minn.

Location.~ Staff gage, lat. 45°37'50", long. 96°51'10", in sec. 7, T. 125 N., R. 49 W.,
on west shore, about 2% miles northwest of town of Browns Valley. Zero of gage is
900.00 feet above mean sea level (gZeneral adjustment of 1912).

Records available.~ April 1936 to September 1938 (incomplete).

xtremes.~ Maximum stage observed during water year 1937-38, 71.95 feet July 10-12;
minimum observed, 70.0 feet Nov. 13-30.
1936~38: Maximum stage observed, that of July 10-12, 1938; minlwum, probably less
than 66.50 feet when gage was reported out of water at times during perlod July to
November, 1936.
Remarks.- Gage readings furnished by Corps of Engineers, U. S. Army.

Gage height, In feet, 1936-38

1936
Day| Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 - 68.82| 68.87| 68.27 (%) 87.15
2 - 68.92| 68.98| 68.27 {#) 67.13
3 - 68.81| 68.57| 68.39 () 87,50
rs - 69,11| 68.40| 6B.30 (a; 67.00
5 - 65.81| 68.40| 68.27 (= 67,50
6 - 69.03| 6s.61| 68.27 (+) 67.13
7 - 68,69! 68.57| 68,13 (*) 87.13
8 - 68,90 68.57 (#) (%) 67,13
9 - 68,93( 68.97( 68.10 (*} 87.13
10 - - 63.57( 63.00 (%) €7.00
11 - - 68.35 (%) (%) 67.13
12 - - 68.35 (%) (*) 67.13
13 - - 68,32 (#) (*) 67.13
14 - - 68,40 (#) (%) 67.13
15 - - 68,48 (%) () 67.20
16 - 68.77| 68,30 () (#) 67.13
17 - 68.77| 68.59 (#) 67.13 | 66,90
18 - 68.48] 68.35 (*) 87.15{ 66.95
19 - 68.77| 68,30 («; 67.13 | 67,20
20 - 68.771 68,30 (* 66.96 | 67.13
21 - 68.64 | 68.30 (#) 67.13 67.13
22 - 68,77 68.39 (%) 67.13 (w
23 - 68.70| 68.37 #) 67.13| 66.95
24 - 68,70 68.20 #) 67.13 | 67.00
26 68.82| 68.68( 68.37 (%) 67.45 (%)
26 68.69 | 68.67| 68.20 (*) 67,401 67.67
27 68.21] 68.860| 68.30 (%} 67.13| 67.15
28 68.69| 68.82| 68,30 (%) 67.15| 67.15
29 68.81| 68.60| 68,27 (%) 67,131 67,13
30 68,92 | 68.6Q| 68.27 (%) 67.13 ()
31 - 68.60 - (%) 67,13 -
#dater surface below gage; nc observation.
193637
Day| Oot. Nov. Dec. Jan, Feb., Mar. Apr. May June July Aug. Sept.
1] 67.00l 66.95 67.5] 67.5 70.27 - 71.23] 71.00] 70.8
2| 67.00| 66,50 67.5] 67.5 | 69.47 - 71,23] 71.50| 70.8
3| 66.95| 66.95 67.5| 67.6 69.47| 71.00| 71.23| 71.0 70.8
4| 66,95| 67.20 67.5| 67.6 70.50| 71.50| 71.13| 71.0 70.8
[ (%) 67.20 67.5| 67.6 70.50| 71.25| 7i.10{ 71.0 70.8
8| 67.45| 67,00 67.5| 67.9 70.50( 70.86( vi.00{ 71.0 70.8
7 (%) 67.00 67.7| 68.5 70.50| 71.00| 71.50| 71.0 70.8
8 (%) 67.00 67.7| 68.5 70.80| 71.00{ 71.50| 71.0 70.8
9| 67.13| 67.00 67.7| 68.66| 70.50{ 67.00] 71.00| 71.1 70.8
10 67.13] 67,00 67.7| 68.75| 70.50| %71.10| 7.00{ 71.13| %0.8
11| 67,13} 67.00 67.7| 68.92| 70.40] 7%1.10| 71.00| T1.1 70.8
12| 67.40| 67,00 67.7| 68.92| v0.20} 71.25| 71.00| 71.5 | 70.8
13| 67.40| 67.00 67,7| 69.30| 70.62| 71.50{ 71.00{ 7L.5 70.8
14| 67.00{ 67.00 67.7] 69,15 71.00) 71.40] 71.00] 71.0 70.63
15| 67.00| 67.10 67.7| 69.20| 70.42] %1.35| 71.11| 71.0 70.63
16| 66.90| 67.10 67.7( 69.20( 70.22f1 71.30| 71.11{ 7.0 70.56
17| 66,90( 67.10 67.7] 69,43 70.05| 71.30{ 71.11] T71.0 70.55
18 () 67,13 67.7| 69.43| v70.50| 7.26| 71.10| 7i.0 70.6
19| e7.00| 67.13 67,7| 69.43( 70.50| 71.23| 71.10{ 71.0 70.65
20( 67.70] 67.13 67.5| 69.62| 70.50| 71.30( M.5 | M.0 70.65
21| 67.40f 66,95 67.61 69.62| 70,95 71.30| 71.00| 71.0 | 70.65
22| 67.00| 66.95 67,5 69,62 70,95 71.30| 71.00| 70.55| 70.65
23| 67.00| 66.90 67.5| 70.20| 70.96| 71.30| 71.00| 70.55] 70.65
24| 67.00| 68.90 67.5( 170.95 - 71.30( 71.00| 70.3 70,65
28} 67.40 (%) 67.5| 70.50 - 71.30| 7i,00| 70.8 70.55
261 67,40 (= 67.5| 69,75 - 71.27| 7i.00| 70.4 70.5
67,40 (# 87.5| 69,76 - 71.30( 71.00( 70.8 | 70.4
28| 67.00 (= 67.5| 69.77 - 71.30| 170.97| 70.6 70.4
29| 66.95 - 67.5| 69,80 - 71.27( 70.97| 70.6 | 70.45
30! 68.95 - 67.5| 70,27 - 71.27 | 70.97| 70.8 70,45
1| (#) N 67.5| - - - 70.96] 70.8 -

#Water surface below gage; no observation.
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Gage helight, in feet, of Traverse Lake near Browns Valley, Mimn., 1936-38-~Con%inued
1837-38

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 70,50 70.27 - 71.751 71.20 71.25( 71.70| 71.70 71.13
2 70.50] 70.20 - 71.75| 71.20} 71.30| 71.70| 71.70 71.10
8| 70.50| 70.2 - 71.75| 71.28( 71.30| 7i.%0| 7i.70| 7i.10
4 70.5 70.2 - 70.80| 71.35 71.30| 71.80} 71.60 71.10
5| v0. 70,2 - 71.00{ v71l.25] 71.30| 71.80] 71.55) 71.20
6] 70.4 70.2 - 71.60{ 71.20{ 71.40| 71.90( 71.60( 71.30
7 70.35} 70.15 - 71.30 71.20 71.40| 71.90 71.65 -
8] 70.35| 70.15 - 71.20( 71.10| 471.40| 7I.00| 71.70| 71.37
9 70.35f 170,12 - 71.00 71.20{ %71.40| 71.00| 71.70 71.38
10| v70.35| 70,12 - 71.00 71.25| 71.35| 71.85] 71,70] 71.38
11 70.35{ 70.12 70.50 71.00( 71.20{ 71.30( v71.85( 71.65 71.38
12 70,45] 70.1 70.53) 71.10) 71.16} 971.30) 71.95| 71.45 71.38
13| 70.43 70.0 70.60 71.20| 71,15} 71,20 71.90 71.40 | 71.35
14( 70.43 70.0 70.64 71.00 72.10{ 71.20( 71.80 71.40( 71.40
18] vo.32| 70.0 70.641 71.20 7l.10| 71.20 71.90§ 71.39| 71.35
16 70.32( 70.0 70,66 71.20 71.10 71.25| 71.80 71.35! 71.30
17 70.32| 70.0 70.67| 71.20 71.50 71.30} 71.85| 71.35] 71.35
18 70.32} 170.0 70,68 71.00 71.50] 71.30} 71.85) 71.35| 971.35
19 70.3 70.0 70.68 71.101 71.40 71.30| 471.85 71.33| 71.35
20| 70.3 70.0 70,69 | 71.10| 71.40{ 71.40) 71.85] 71.30| 71.27
21| 70.68| 70.0 70.69| 71.20( 71.35| 71.40) 71.85] 71.28| 71.25
22 70.46 70.0 70.70 71.10 71.35] 71.40 71.88 71.25) 71.285
23] 170.4 70.0 70.70{ 71.50| 71.35| 71.40| 71.85| 71.45| 71.23
241 70.4 70.0 70.75} 71.00) 71.30| 71.40| 71.83| 7:.30} 71.23
25| 70.42| 70.0 70.77| 71,00} 71.20) 71.70| 71.82| Y71.10} 71.25
26{ 70.3 70.0 70.80} 70.90{ 71.30| 71.40{ 71.80{ 71.10| 71.25
27| 170.3 70.0 70,87 71.40] 71.35| 71.40| 71.78] 971.10| 71.10
28| v70.27| v0.0 70.90| 71.20{ 71.35| 71.40{ 71.75| 71.10] 71.20
291 wo.27) 70.0 71.00t 71.20( V71.35{( 71.35( 71.70| 971.13 71.20
30| n7o0.27| 70.0 71.75 71.10 71.30 71.60] 71.70) 71.16) 71.27
31| 70.27 - 71.75 - 71.38 - 71.70) 71.20 -
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Boils des Sioux River near Fairmount, N. Dak.

Location.- Staff gage, lat. 46°03'25", long. 96°33'20", near center of sec. 22, T. 130
.» R. 47 W,, at Minneapolls, St. Paul & Sault Ste. Marle Rallway bridge. 2 miles
mt of Fairmount, 5 miles west of Tenney, Minn., and 15 miles downstream from Lake
verse.
Drainage area.- 1,460 square miles.
Averapge diScharge.- 18 years (1920-38) 6.03 second-feet.
Recorés avaIIaB%e.— April 1919 to September 1938.
remes.— -3B: Maximm discharge, 390 second-feet Apr. 22, 1922 (gage helght, 5.7
eét]; no flow In each of several years.
Remarks.- No flow observed on Apr. 5 and June 6, when gage was read by engineers.
ably no flow at any time during water year 1937-38. Channel has become obstructed
with vegetation, mostly grass and weed growth, which has sprung up during periods of
no flow in the past few years.

Mustinka River above Wheaton, Minn.

Locatlon.- Chain gage, lat. 45°49', long. 96°29', on line between secs. 7 and 8, T. 127
., R. 46 W., 1 mile upstream from Chicago, Milwaukee, St. Paul & Pacific Rallroad
bridge, 14 miles northeast of Wheaton, and 8 miles upstream from mouth.

Dralnage area.- 776 square miles.

Kecor%s avallable.- March to September 1917, June 1919 to September 1924, and March 1931
To July 1928. June to November 1916 at site 3% miles downstream.

Extremes.- Maximum discharge observed during year, 267 second-feet July 4; maximum gage
helght, 6.40 feet Mar. 16 (affected by 1ce); no flow each of several months at times.

1917, 1919-24, 1931-38: Maximum discharge observed, about 2,340 second-feet Apr.

1, 1917 (gage helght, 14.7 feet, former datum); no flow during several perlods.

Remarks.- Records fair except those for period of ice effect and those below 10 second-
eet, which are poor. Discharge for periods of backwater from debris or aquatic
growth, Apr. 2-11, May 18 to July 2, July 17-30, computed on basis of four discharge
measurements, gage heights, and engineer's notes. No records Oct. 1 to Feb. 28, Aug.
1 to Sept. 30. Gage read once daily.

Discharge, in second-feet, water year Oct 1937 to Bep 1938
Day| Ooct. Nov. Deo. Jan, Fob. Mar. Apr. May June July Aug. | Sept.
1 *14 9.7 10 31 17
2 *22 9.0 15 38 42
3 *20 7.0} 15 40 211
4 *14 4.9 14 32 267
5 *10 4.3 14 24 246
6 #B.2 4.5 15 21 165
7 8.7 4.7 17 20 123
8 *8.2 2.9 21 11 99
9 9,7 2.9 19 9.6 75
10 *14 3.2 17 10 85
1 22 3.7 15 9.4 50
12 *34 4.9 14 8.8 37
*40 4.5| 13 7.8 32
14 wie 4.7 12 7.0 25
15 #135 5.2 11 7.9 17
16 *239 6.0 11 7.3 16
17 #204 6.2 11 7.9 11 $8.0
18 #153 5.7 10 7.9 8.4
19 #*B7 5.9 9.6 7.8 6.9
20 *99 5.5 9.4 7.4 5.6
21 *56 5.5 8.8 7.9 4.7
22 48 6.2] 8.2] 6.6 4.1
23 36 6.5) 9.0 5.8 3.4
24 28 7.0f 8.5) 5.3 2.6
25 21 6.2 8.0 4.0 2.1
15 6.0) 8.5 3.3 1.4
14 6.0 8.0) 2.9 1.3
13 8.2 7.6) 2.4 1.1
12 7.3 7.9 2.9 .9
12 6.9 7.6 10 .8
1 - 30 - +.7
Second~ Run-off in
foot-days Maxixnm Miniwom Mean acre-foet
1,453.8 239 6.7 46.9 2,880
169.6 9.7 2.8| 5.88 336
385.0 30 7.8 12.4 764
365.0 40 2.2 12.2 w24
1,542, 267 .7 49.7 3,080
Cteevesserscnesvaeienane 7,760

#3tage-discherge relation affected by ice; discharge computed on basis of one dlscharge measure-
ment, gage helghts, weather records, and notes by observer and engineers.
Gage height missing; discharge extrapolated.
scharge measurement.
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Wild Rice River near Abercrombie, N. Dak.

Location.~ Chain gage, lat. 46°28'15", long. 96°46'50", in SE} sec. 25, T. 135 N., R.
2T W., 2 miles northwest of Abercrombie.

Records available.- April 1932 to September 1938.

Bxtremes.- Maximum discharge observed during perlod, 318 second-feet Mar. 17 (gage
elght, 7.28 feet), from rating curve extended above 200 second-feet; no flow July
8 to Sept. 30.
1932-38: Maximum discharge observed, 540 second-feet Apr. 9, 1937 (gage helght,
8.71 feet), from rating curve extended above 250 second-feet; no flow for some
perlods in each year.

Remarks.- Records poor. Stage-discharge relation affected throughout period of flow,
r. 2 to July 5, by construction work on centrol dam. Discharge computed on basis
of elght discharge measurements, gage height, and engineers' notes. Gage read twice
daily Mar. 12-26 and once daily thereafter. No record Oct, 1 to Mar. 11.

Rating table, water year 1937-3S (gage helight, in feet, and discharge, in se-ond-feet)
(Snifting-control method used Apr., 21-29 and June 28 to July 7)

Mar. 12 to Apr. 20 Apr. 21 to July 7
2.0 6.0 4.5 65 1.0 0 2.0 15
2.3 5.6 5.0 99 1.1 1.3 2.5 26
2.6 6.5 5.5 139 1.2 2.6 3.0 44
2.9 8.0 6.0 180 1.4 5.2 3.5 67
3.5 18 7.0 285 1.6 7.9 4.0 96
4.0 38 7.3 318 1.8 11 4.4 120

Discharge, in second-feet, water year October 1937 to Beptember 1938

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. Moy June July Aug. Sept.
1 - 14 96 19 2.9
2 - 12 108 17 3.1
3 - 10 920 20 2.6
4 - 9.4 64 17 1.6
5 - 8.0 54 15 1.0
6 - 7.9 52 13 0
7 - 7.7 52 11 0
8 - 7.9 48 11 [
9 - 7.6 50 11 <}
10 - 7.5 40 12 o]
1 - 7.6 29 9.0 o
12 8.2 7.6 26 8.7 0
13 241 6.8 22 8.2 o
14 285 8.9 20 7.1 o
18 285 6.9 1 6.0 [}
18 241 6.8 17 6.0 [}
17 274 7.1 15 8.5 0
18 218 7.3 15 10 4]
19 263 7.4 16 9.3 0
20 199 7.0 15 8.5 o
21 147 8.7 14 6.5 0
22 107 7.8 14 6.2 0
23 a2 9.3 17 6.5 [}
84 68 9.8 22 7.1 [
25 56 10 22 7.3 0
26 48 12 19 6.2 [}
27 40 15 18 4.7 [
28 31 29 16 3.4 [
29 29 36 14 2.6 0
30 21 18 12 2.1 0
3 18 - 18 - [}
Second~ Maximnm Run-off in
Yonth foot-days Winimm Nean acre-foet
OOtODOr. cueercrrannsrensessiiesconssnrsnns
DOOEMDOT s v nvassasnnensnnsarsrnenninnns
Calendar year “eeseasereasasateneree
2,662.2] 285 8.2 133 5,280
379.0 78 6.9 12.6 752
1,032 108 12 33.3 2,050
279.9| 20 2.1 9.33 555
11.2 3.1 0 .36 22.2
The Period...eeicsieceesscrrccocrvonssrae 8,660
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Sheyerme River at Valley City, N. Dak.

Locatlon.~ Staff gage, lat. 46°55', long. 98°01', 1n SEiNW% sec. 28, T. 140 N., R. 58
., at College Dam in Valley City, 15 miles south of mouth of Baldhill Creek. Gage
used in 1919 was about half a mile upstream.

Records available.- March to August 1919, March to September 1938.

Extremes.- Maximum discharge observed during period, 244 second-feet Mar. 29 (gage
elght, 3.90 feet), from rating curve extended above 100 second-feet; ro flow Aug.
24 to Sept. 15.
1919, 1938: Maximum discharge observed, 2,750 second-feet Apr. 18, 1919 (gage
height, 14.9 feet, former site and datum); minimum, that of Aug. 24 to Sept. 15, 1938.

Remarks.- Records for Mar. 18 to May 10 are good; those for period after May 10 are
alr except those below 10 second-feet, which are poor. Discharge for periods of
shifting control or backwater, May 11-25, June 27, 28, 30, July 1-6, 12~-17, 21-31,
Aug. 1-19, Sept. 16-18, Sept. 19-30 computed on basis of seven discharge measure-
ments and englneer's notes. Gage read once daily.

Discharge, In second-feet, water yeer Octeber 1937 to September 193¢

Day| Oot. Hov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 - 131 32 25 6.5 41 Q
2 - 96 23 19 7.0 31 [
3 - 86 27 29 131 24 o
4 b 63 31 21 55 12 o
5 - 75 34 10 44 9.0 o
6 - &7 25 24 30 8.0 o
7 - 56 24 8.0 19 6.5 o
8 - 51 20 6.0 8.5 7.0 4
9 - 43 30 6.0 4.5 8.0 o
10 - 47 27 7.0 4.2 16 o
11 - 44 18 8.0 10 6.5 ]
2 - 35 15 5.0 70 6.0 4
13 - 38 27 6.0 66 10 [}
14 - 37 27 7.0 52 21 ]
15 - 33 21 6.5 40 18 o
16 - 57 16 5.5 25 12 .8
17 - 37 20 5.0 16 8.0 .2
18 91 30 29 2.9 8.5 4.5 3
19 86 44 25 2.7 6.0 8.0 .2
20 75 24 28 2.2 4.7 5.0
21 63 29 29 8.0} 102 2.4
22 60 20 26 5.0 131 1.4
23 68 29 27 3.4 131 6 2
24 5 27 25 6.0 125 [ *
e5 75 31 26 5.5| 10e o
26 80 29 36 *4.8 88 0
27 149 28 35 4.2 86 0
28 202 36 31 2.9 80 0
20 244 28 33 *3.4 69 0 .3
S0 216 27 25 4.0 59 0 «3
3 188 - 24 - 51 [} -
S a « Run-off in|
Month foot-days Mean aore-feet
DOCEmDOT. e eviartivecreseatrarasosiinrannas
Oalendar year eresrecesvaratsareoree
JRNUALY. s cearracrsrocrcvenvsvossannrncron - - - - -
1,672 244 60 119 3,520
1,358 131 20 45.3 2,690
825 36 15 £6.6 1,640
253.0 29 2.2 8.43 502
1,635.9 131 .2 £2.8 3,240
267.7 41 [4 8.64 531
3.9 7 0 .13 7.7
The period...... “emeevesssncearerrrsrere 11,930

#Interpolated.
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Sheyenne River at West Fargo, N. Dak.

Location.- Water-stage recorder, lat. 46°53'20", long. 96°54'55", in sec. 31, T. 140 N
R. 49 W., about half a mile north of West F‘az,*go, formerly calied Haggart.' !

Records available.- September 1929 to September 1938. March 1902 to June 1907 and
rch to Kugust 1919, at site a quarter of a mile upstream.

Extremes.- Maximum discharge during year, 249 second-feet Mar. 27 (gage height, 5.50
eet); minimum dally discharge, £.8 second-feet Dec. 16.
1802-7, 1919, 1929-38: Maximum discharge, 2,260 second-feet Apr. 28, 1919 (dis-
charge measurement); minimum, 2.0 second-feet Dec. 14, 1936 (gage height, 1.90 feet).

Remarks.- Records good except those for periods of ice effect, Nov. 20 to Mer. 7 (com~
puted on basis of three discharge measurements, gage heights, observer's notes, and
weather records), for short period when intake was partly closed, Mar. 20 to Apr. 7,
for period of shifting control, July 29 to Sept. 30, and for periods of interpolated
discharge, all of which are poor.

Discharge, in second-feet, water year October 1937 to September 1938

-
Day] Oot. Hov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 12 18 11 14 11 14 120 102 59 24 156 18
2 12 17 9.6 14 2 12 120 105 58 24 16 19
3 11 14 9.0 15 11 14 151 105 #57 27 33 17
4 12 16 11 15 12 12 191 a8 #56 27 #36 17
& 11 18 13 14 2 12 222 86 #55 25 *38 17
6 10 18 11 14 12 13 216 B3 #54 25 41 17
7 9.9 18 10 14 18 15 196 79 53 23 37 17
8 11 20 11 14 15 16 176 76 50 23 32 18
9 12 20 13 13 15 16 151 73 48 22 52 23
10 12 20 14 17 14 16 132 70 48 20 30 26
11 12 20 12 14 14 17 120 8B 44 20 30 25
12 12 20 8.6 12 17 18 112 54 43 19 32 21
13 10 20 14 11 16 17 08 83 41 18 32 20
14 9.0 20 9.9 2 14 32 105 53 39 15 #30 19
16 9.6 17 9.0 12 11 *60 98 63 38 13 #27 18
16 12 12 8.8 11 12 *90 98 62 37 22 24 17
kv 14 17 9.0 11 11 #120 92 51 36 22 2 17
18 14 17 9.6 11 10 *140 92 59 35 20 28 16
19 14 18 11 10 12 151 89 58 34 18 56 16
20 14 19 11 10 11 166 86 58 32 17 34 16
21 15 *17 11 10 12 17 83 61 *30 17 62 15
22 14 #16 14 10 11 178 80 62 #29 17 120 15
23 iz 14 11 11 11 181 79 87 27 16 124 14
24 i 13 8.9 9.9 11 191 75, 59 26 17 79 14
25 v 12 10 9.6 12 fitedal 75, i 26 17 65| 13,
26 pAd 12 14 9.6 14 211 76 64 24 15 60 13
27 18 15 14 11 14 22 80 62 27 16 48 12
28 18 13 14 11 16 186 86 62 28| 15 37 12
29 19 #12 12 1 - 142 92 62 26 15| 30 11
30 1¢ 12 10 9.9 - 128 98 61 24 15 24 11
3 18 - 15 11 - 24 - 61 - 14 17 -
Second- Run-off 1in

Month foot-days Maximmm Minimum Mean s0ro-teot
October...... feecentsesennn 417.5 19 9.0 13. 5 828
November. . 495 20 12 16. 5] 982
December. . . 351.4 15 8.8 11.3 697,
17,370.5 443 3.0 47 .6 34,450
372.0 17 9.6 12.0 738
362 18 10 12.9] 718
March.e.e.. 2,905 222 12 93.7] 5,760
Aprilecese.. 3,489 222 75 116 6,920
May...o0. 2,194 105 58 70,8 4,360
1,182 59 24 39. 4 2,340
598 27 13 19.3 1,190
1,275 124 16 41.1 2,530
505 26 11 16.8 1,000
Water yoar 1937+<3B cveeccrecceccrescsans 14,145.9) 222 8.8 38.8 28,050

#Interpolated.
Devils Lake near Devils Lake, N. Dak.

Location.- Reference mark, lat. 48°03'45", long., 98°56'30", in sec. 24, T. 153 N., R. 65
., a4t Lakewood, on point of east shore between Creel Bay and Devils Lake, about 6%
miles southwest of city of Devils Lake. Elevation 1,412.56 feet above mean sea level.
Records avallable,- 1901-38 (fragmentary). 1887, 1879, 1883, 1887, 1890, 1896 (single
gage he s7.
Remarks.- Elevation of lake determined by levels from reference mark with occasional
Teadings on temporary staff gage that 1s frequently checked by levels.

Elevation, in feet, water year 1937-38
Oct. 26 1,403.81 May 19 1,403.68 Aug. 6 1,403.50

Mar. 21 1,403.08 June 11 1,403.64 Sept.15 1,402.99
apr. 15 1,404.00 July 2 1,403.64
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Buffalo Lake at Richwood, Minn.

Location.~ Staff gage, lat. 46°59', long. 95°49', in sec. 2, T. 140 N., R. 41 W., on
concrete abutment of dam at outlet, in Richwocd.
Records available,é Ma%/h 1937 tobSeptember 1938 (fragmentary).
renes .~ 57-581 ximum stage observed, that of May 9, 1938; minimum observed, that
=0T Dec. 2, 1937. & ’ v ’ '
Remarks.- Stage of lake regulated by type "C" dam, with four 5-foot bays permitting a 4-
foot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Cage
readings furnished by Minnesota Department of Conservation, Division of D-alnage and

Waters.,
Gage height, in feet, 1937-38
Oct. 8 2.12 Nov. 3 2.0L Dec. 2 2.00 June 23  2.99
13 2.08 11 2.02 Mar., 22 2.5l July 12 2.90
20 2.03 12 2.04 May 9 .12 Sept.z4 2.50
28 2.03 26 2.04 June 14  3.00

Buffalo River near Dilworth, Minn.

Location.~ Water-stage recorder, lat. 48°S7'40", long. 96°39'40", in SWiSEi sec. 6, T.

., R. 47 W., about 6 miles north of Dilworth., Chain gage at same site and datum
used prior to Apr. 5, 1937.

%ecords available.- March 1931 to September 1938 (incomplete for winters prior to 1936).
tremes.~ mum discharge during year, 550 second-feet May 5; maximum gage helght,

. eet Mar. 22 (affected by ice); minimum, 2.7 second-feet Aug. 31, Sept. 1, 2.
1931-38: Maximum discharge observed, 1,460 second-feet Apr. 16, 1936 (gage height,
14.56 feet); no flow at times during 1936.

Remarks.- Records good except those below 20 second-feet, which are fair, and those for
periods of ice effect and backwater from aquatic growth and debris, which are poor.
Discharge for periods of ice effect, Nov. 3-5, Nov. 15 to Mar. 24, Mar. 30 to Apr. §,
computed on basis of five discharge measurements, weather records, and gage helghts.
Discharge for pertod of backwater from aquatic growth and debris, July 16 to Sept. 30,
computed on basis of three discharge measurements and gage helghts.

Discharge, in second-feet, water year October 1937 to Beptember 1938

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. | Sept.
1 8.8 12 5.8 5.0 7.0 46 200 168 24 9.0 2.7
2 9.2 12 6.4 4.8 7.2 40 277 165 24 8.0 2.9
3 9.4 9.6 6.6 4.7 7.0 35 332 182 27 7.3 3.5
4 9.0 9.6 5.0 4.7 6.6 29 452 172 28 6.0 5.4
5 7.8 10 5.2 4.8 6.2 30 540 179 28 6.4 5.7
[ 7.2 13 4.4 4.8 6.0 31 500 182 27 4.8 4.8
7 7.2 13 5.0 4.4 6.0 35 389 151 28 4.3 4.6
8 8.6 13 5.2 4.2 6.2 38 341 137 24 4.0 7.3
9 11 13 4.4 3.8 7.0 44 372 123 23 5.1 9.2

10 10 14 4.4 3.4 r 5 7.4 44 356 109 22 5.9 11
11 9.2 14 4.6 4.0 9.0 41 324 95 20 8.2 1

12 7.4 14 4.8 4.4 12 38 292 a2 19 9.0 11

13 6.8 14 5.0 4.8 15 37 277 75 18 8.6 10

14 9.8 14 4.7 4.7 17 34 256 69 16 8.2 11

16 11 12 4.8 4.7 2| 36 235 60 15 7.8 11

16 12 10 5.6 4.0 33 40 214 50 14 7.1 11

17 12 10 6.4 4.1 68 40 207 o6 13 6.7 10

18 12 10 5.6 4.1 a0 42 193 75 12 6.7 9.4

19 12 11 4.8 3.6 5.6 193 48 179 64 12 9.8 8.4

20 12 11 4.8 4.1 5.4 277 50 168 56 12 12 7.8

21 14 10 4.1 4.4 5.6 331 54 182 49 12 12 7.5

22 25 9.8 4.0 4.7 6.0 370 57 158 43 11 11 7.3

23 19 9.2 3.3 5.0 6.4 350 64 144 38 11 9.0 7.1

24 13 9.0 4.0 4.7 6.6 295 63 137 35 11 8.2 6.9

25 9.6 9.0 3.6 4.6 6.8 263 64 130 32 11 7.1 6.4

26 9.8 a.2 3.6 4.1 7.0 214 65 128 30 11 6.4 5.6

27 12 7.6 3.6 4.2 8.8 186 70 134 29 12 5.4 4.4

28 13 7.4 4.1 3.8 6.8| 154 88 140 2 12 4.5 4.1

29 14 6.2 4.2 4.1 - 130 106 137 25 12 3.8 4.8

30 18 5.8 4.4 4.1 - 102 126 137 24 11 3.0 5.1

31 14 - 4.8 3.6 - 72 - 144 b 10 2.7 -

Second- Maxi Run-off in

Nonth foot-days Wnimm Moan acre-feet
[ 353.6 25 7.2 11.4 701
een . 322.4 14 5.8 10.7 639

DeCembOr. ceuuves erasacrrcrnracnnsaanssans 147.2 6.6 3.3 4.75 292
Calendar year 1937.....cceucieveenrvorss 11,409.2 380 - 31.3 22,630

JaNUATY v vaaeiientosretocentrnctartsears 134.4 5.0 3.4 4.54 267

153 7.0 - 5.46 303

3,275.6 370 6.0 106 6,500

1,535 26 29 51.2 3,040

7,660 540 126 247 15,190

2,563 179 24 B6.4 5,080

530 28 10 17.1 1,050

217.1 12 2.7 7.00 431

216.9 11 2.7 7.23 430

Water year 1937438,..4000v0e 17,108.2 540 2.7 46.% 33,920

212684 0—d0—4



Location.- Starf gage, lat. 47°23', long. 95°29', in sec. 16, T. 145 N., R

RED RIVER BASIN

Rice Lake near Bagley, Minn.

abutment of dam at outlet, 10 mlles southwest of Bagley.
gage at same site but Independent datum.
Records available.- July 1935 to September 1936, October 1937 to Septembe- 1938 (frag-

mentary).

Prior to Oc

. 3
tover

8 W., on
1937 staff

Extremes.~- Maximum stage observed during year, 4.78 feet May 25; minimum observed, 2,62

Teéet Jept. 19.
1925-36, 1937-38:

-0,84 foot Sept. 2, 1936, former datum,
Remarks,- Stage of lake regulated by type "C" dam, with eight 5-foot bays, permitting a

00t control by stop logs.

Zero of gage 1s at top of concrete sill of dam.

Maximmm stage observed, that of May 25, 1938; minimum observed,

Gage

readings furnished by Minnesota Department of Conservation, Division of Drainage and

waters.
Gage height, in feet, water year October 1937 to September 1938

Day| Oct. Nov. Dec. Jan, Feb., Mar. Apr. May Juns July Aug. Sept.

1 - 3.32 - - - - - 3.06 -

2 - 3.28 - - 4.45 3454 - 2,80

3 - 3.40 3.40 3437 - - - - - 2.76

4 - 3.40 - - - - - - 74

5 b 3.40 - - - - 346 2.92

6 - 3.40 - 3,39 - - 4.16 3442 - 2.80

7| 3.60 - - - - - - - -

8 - 3.40 - - - 4,14 - - -

9 - 3,40 - 3,68 - 4.18 - - 2.80
10 - 3.42 3.40 3.96 - - -
11 - 3.49 - - - - - -
12 - 3.50 - - - 3.86 3.4¢ 2.94 -
13| 3.56 - - - - 3.92 - - -
14 - - - - - - - 2.84 -
15 - - - 3.60 - - 3.82 - - -
16| 3.56 - - - - - 3.14 - -
17 - 3.38 - - 3.94 - 2.86 2.74
18 - B.42 - - - - 3.10 - -
19 - - - - - - 3.07 3.12 2.62
20| 3.50 - - - - - - 2,80 2,78
21| = - - - - 3,84 - - -
22 - - Be4l - - - 3.03 - 2,74
23 - - - - - 3.72 3.18 3.18 -
24 - - - 3.70 - - - - -
25 - - - - 4,78 - - - -
26 - 3.44 - - - 3.58 B.12 - -
27 - - - - - - - 2.84 -
28 - - - - 4.76 3.56 - - -
29| 3.30 - - - - 3. 60 - 2,80 2,70
g 3.94 - 3.39 - 4.56 - - - -




RED RIVER BASIN 41
Wild Rice River at Twin Valley, Minn.

Location.- Water-stage recorder, lat. 47°16', long. 96°14', in SE} sec. 22, T. 144 N.
R. 44 W., three-quarters of a mile northea’tst of village'of ’IWiﬁ Valley.’ ’

Drainage area.- 805 square miles.

Records available.- July 1930 to September 1938. June 1909 to September 1917 at site a
quarter of a mlle downstream.

Extremes.~ Maximum discharge during year, 836 second-feet May 12 (gage height, 5.82
eet); minimum, 3.1 second-feet Dec. 5.
1909~-17, 1930-38: Maximum discharge, 9,200 second-feet, by slope area method,
July 22, 1909 (not referred to present gage); minimum, 1 second-foot Aug. 13, 1932
(gage height, 0.24 foot, at former slte%.

Remarks.- Records good except those for period of ice effect, Nov. 16 to Mer. 17, which
were computed on basis of gage heights, three discharge measurements, ard weather
records and are poor.

Rating table, water year 1937-38 except perlods of ice effect (gage height, in feet, and
discharge, in second-feet)

0.9 5.4 1.7 49 4.5 514
1.0 8.4 2.0 82 5.6 752
1.1 12 2.3 120 5.9 e64
1.3 22 2.9 20e
1.5 33 3.5 309

Day| Oot. Hov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 37 38 20 14 20 20 92 216 459 126 62 20
2 36 39 20 16 20 18 S84 256 44s 123 57 13
3 33 32 17 15 19 16 76 300 416 127 54 19
4 35 32 8.1 13 20 16 74 386 376 124 48 15
1 35 40 8.4 14 18 1s 90 396 356 i28 43 14
6 33 43 14 12 17 18 84 416 318 137 40 11
7 33 41 11 10 17 18 86 448 300 198 36 7.2
8 33 44 8.4 12 16 20 95 525 2s1 248 40 17
9 37 44 9.1 17 16 20 88 582 272 224 42 9.9
10 32 38 8.5 19 18 20 80 654 248 188 50 23
1 30 37 9.1 18 21 20 i 780 240 165 49 18
12 28 35 9.5 16 20 19 72 836 240 148 50 12
13 27 37 9.1 16 19 18 70 836 232 134 54 19
14 28 37 6.0 17 16 22 63 780 224 123 48 20
16 29 39 8.8 18 16 66 66 702 216 113 52 20
16 32 29 9.5 18 16 77 69 702 216 104 45 21
17 30 31 9.8 20 18 89 66 678 216 96 41 22
18 31 22 7.8 20 18 98 75 630 192 90 39 22
19 29 26 1 20 17 121 82 582 182 87 41 15
20 32 26 13 18 16 165 78 547 177 80 40 21
21 32 28 7.2 18 20 152 83 547 177 84 40 16
22 33 22 12 18 20 164 83 536 168 87 38 8.4
23 32 33 12 17 20 142 80 514 161 89 39 is
24 33 27 7.2 16 20 156 82 492 159 93 33 17
25 37 34 6.6 17 20 151 93 492 1566 92 30 15
26 38 19 10 16 19 158 105 481 149 70 27 22
27 37 30 9.8 16 20 142 102 492 145 75 23 14
28 38 26 8.8 18 20 154 138 492 137 70 21 7.2
29 37 24 9.5 16 - 156 164 481 130 69 12 16
30 36 26 9.1 16 - 127 192 4569 127 64 24 7.4
31 34 - 10 19 - 119 - 470 - 62 23 -
Second- Run-off in
Month foot-days Maximm Minionm Mean aore-feet
1,027 38 27 33,1 2,040
969 44 19 32,3 1,920
DeOOmDOr . o v vveterssensrtonsaarraoranoas 321.3 20 6.0 10.4 637
Calendar year 1937..c.00vcccneccanccnnee 20,951.1 301 6.0 €7.4 41,560
510 20 10 18.6 1,010
517 21 16 18.5 1,030
2,489 164 16 £0.35 4,940
2,687 192 63 £9.6 5,330
16,708 836 216 539 33,140
7,118 459 127 27 14,120
3,618 248 62 117 7,180
1,241 62 12 40.0 2,460
480.1 23 7.2 16.0 952
Water year 1937-38..c.vcrevecvrecrcccrse 37,685.4 836 8.0 103 74,760




RED RIVER BASIN

Rockstad Lake near Lake Itasca, Minn.

Location.- Staff gage, lat., 47°17', long., 95°24', in sec. 17, T. 144 N., R. 37 W., on
abutment of concrete dam at outlet; 9% mlles west-northwest of village of Lake Itasca.

Records available.- June to September 1938 (fragmentary).

Extremes. - Mtaxinném igage observed during period, l.42 feet June 12; minimum observed,

. oot Sept. 10.

Remarkss - Stage of lake regulated by type "C" dam, with two 5-foot bays permitting a
2-Toot control by stop logs. 7Zero of gage is at top of concrete sill of dam. Gage
re%dings furnished by Minnesota Department of Conservation, Division of Drainage and
Waters.

Gape helght, in feet, 1938

June 12 1l.42 July 11 1.36 Aug. 30 1,04 Aug. 26 .90

26 1.40 18 1l.28 12 1.00 28 .86

July 9 1.38 24 1.10 18 1.0z Sept. 10 .82
. Tamarack Lake near Bagley, Minn.

Location.- Staff gage, lat, 47°25', long. 95°27', in sec. 35, T. 146 N., R. 38 W., on
abutment of concrete dam at outlet, 7 miles southwest of Bagley.

Records available.- September 1937 to September 193&.

Extrenmes.- Maximum stage observed during period, 3.84 feet (estimated) May 11; mininmum
observed, 2.20 feet Oct. 7 and 13.

Remarks,- Stage of lake regulated by type "C" dam, with two 5-foot bays permitting a
2-Toot control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
readings furnished by Minnesota Department of Conservation, Division of Drainage

and Waters,
Gage helght, in feet, 1937-38
Sept. 29 2.22 Mar. 28 2.45 May 11  #3.84 Aug. 3 2.50
Oct. 7 2.20 Apr. 9 2.48 20 3.10 9 .55
13 2.20 16 2.43 June 12 2.88 13 2.56
20 2,23 22 2.42 19 2.88 27 2.58
29 2424 23 245 28 2.79 29 2.56
Nov, 3 2.28 25 2,55 July 3 2.56 Sert. 10 e
11 2.4 26 2,56 11 2.55
18 2.6 28 2.74 17 2.54
28 2.28 May 2 3.28 24 2.54

*Estimated on basis of report that water was 6 inches over gage.

Twin Lake near Naytahwaush, Minn.

Location. Staff gage, lat. 47°15', long. 95°3¢', in sec. 32, T. 144 N., R. 39 W., on
apbutment of concrete dam at outlet, 1 mile southwest of Naytahwaush.

Records available.- Octovter 1937 to September 1938 (fragmentary).

TEmes.,~ Mexlmunm stage observed during year, 1.96 feet May 27; minimum obs=zrved,
N eet Sept. 30.

Remarks.- Stage of lake regulated by type "C" dam, with two 5-foot bays permitting a
2=fcot control by stop logs. Zero of gage is at top of concrete 511l of dam. Gage
regdin%s furnished by Minnesota Department of Conservation, Division of Drainage
and Waters.

Gage height, in feet, 1937-38

gct., 7 1.59 Dec. 17 1.47 Apr. 11 1.52 Apr. 14 1.48
13 1.53 22 1.50 21 1.58 22 1.44
20 1.54 30 1.48 May 20 1.94 28 1.40
29 1.49 Feb. 3 1.51 27 1.96 sept. 10 1.30

Nov. 3 1.48 Mar. 12 1.50 June 17 l.7z 13 1.22
11 1.48 18 1.50¢ 27 1.82 18 1.18
18 1.45 25 1.52 July 19 1.48 30 1.12
26 1.45 30 1.54 24 1.48

Dec. 2  1.48 , Apr. 2 1.54 Aug., 3 1,48
8 1.47 9 1.5‘5 7 1.47

McCraney Lake near Waubon, Minn.

Location.~ Staff gage, lat, 47°10', long. 95°43', in sec. 27, T. 143 N., R. 40 W., on
abutment of concrete dam at outlet, 11 miles east of Waubon.

Records avallable.- November 1937 to September 1938 (fragmentary).

Extremes,~ Maximum stage observed during period, 3.30 feet Apr. 21; minimm observed,

. eet Sept. 25.

Remarks.- Stage of lake regulated by type "C" dam, with four 5-foot bays pernitting a
Z-Toot control by stop logs. Zero of gage is at top of concrete sill of dam. Gage
g"e%dings furnished by Minnesota Department of Conservation, Division of Drainage and

aters.

Gage helight, in feet, 1937-38

Nov. 18 2.86 Mar. 12 3.10 May 27 3.00 Aug. 14 2.72
26 3.02 18 3.14 June 17 2.84 21 2.69

Dec. 2 2.70 25 3.20 27 2.82 2  2.66
10 2.66 30  3.28 July 3 2.84 Sept. 4 2,83
15 2.87 Apr. 2 3.28 12 2.83 15 2.80
22  2.89 18 3.28 17  2.80 e 2.57
30 2.72 11 3.28 24 2.77 28 2.52

Jan. 6 2,73 21  3.30 31 2.76

Feb. 3 2.74 May 20 3.00 Aug., 7 2.7




RED RIVER BASIN

White Earth Lake near White Earth, Mimn.

Location.~ Staff gage, lat. 47°09%, long. 95°46', in sec. 5, T. 142 N., R. 40 W., on
abutment of concrete dam at outlet, about 6 miles northeast of White Earth.

Records available.- September 1937 to September 1938 (fragmentary).
Temes .- Veximum stage observed during year, 2.79 feet Sept. 13; minimum observed, 1.55
ee ec. 2.

1937—58:7 Maximm stage observed, that of Sept. 13, 1938; minimm observed, that of

Dec., 2, 1937.

Remarks.-’Stage of lake regulated by type "C" dam, with four 5-foot bays permltting a 4~
00t control by stop logs. Zero of gage 1s at top of concrete sill of dam. Gage
ﬁeetldmgs furnished by Minnesota Department of Conservation, Division of Drainage and
aters.

Gage height, in feet, 1937-38

QOct. 7 1.80 Cct, 29 1.62 Nov. 18 1.60 Mar. 29 1.96
13 1.74 Nov. 3 1.62 26 1.62 Apr. 16 2.17
20 1.68 11 1.60 Dec. 2 1.55 Sept.13 2.79

Goose River at Hillsboro, N. Dak.

Location.- Chain gage, lat. 47°24', long. 97°03', in NEf sec. 5, T. 145 N., R. 50 W., at
ootbridge on north edge of Hillsboro. Prior to Mar. 21, 1935, chaln gage at high-
way bridge 300 feet downstream at same datum.

Records avallable.- March 1931 to September 1938.
remes.- mum dlscharge observed during period, 104 second-feet Mar. 15, from rating
curve extended above 40 second-feet; maximum gage height, 4.47 feet Mar. 13; no flow
during much of summer.

1931-38: Maximum discharge, 1,060 second-feet Apr. 16, 1936 (gage helght, 13.06
iggt) from rating curve extended above 330 second-feet; no flow at times during 1936,
8.

Remarks.- Records falr except those for period of missing or unrellable gage heights,
period of shifting control, and period of ice effect, all of which are poor. MNo
records Oct. 1 to Mar. 12. Discharge for period of ice effect, Mar. 13-20, computed
on basis of gage helghts, weather records, and englneer's notes; that for period of
shifting control, Apr. 12, 13, on basis of gage helghts and discharge on preceding
and following days; and that for perlod when gage helghts were unrellable or missing,
on basls of three discharge measurements, engineer's notes, and veather records.
Gage usually read once dally.

Discharge, In second-feet, water year October 1937 to Beptember 1938

Day| Oot. Fov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.,
1 - 10 #5,1 0
2 - 9.8 5.9 0
3 - 9.6 5.9 0
4 - 9.0 8.1 0
5 - 8.6 6,1 10
6 - 8.2 6.4 t0
7 - 8.2 7.0 10
a8 - 8.0 8.2 10
9 - 8.2 5.7 t2 10
10 - 7.8 7.8 10
11 - 9.4 7.8 10
12 - 7.3 7.3 10
13 [ 6.3 6.8 10
14 92 5.9 6.4 10
16 104 5.9 6.1 10
16 %0 5.9 5.9 10
17 98 5.6 5.7 1.2| to
18 - 28 6.3 5.5 1.1 [}
19 a7 5.9 5.4 $1.1 #0
20 87 5.9 5.0 t1.0 0
21 66 4,9 5.0 t.9 #0Q
22 41 5.0 +4 t.8 #0
23 26 4.3 +4 t.7 o
24 26 #4,0 +4 +.6 +0
25 23 3.7 +4 t.5 [
26 18 3,90 44 t.4 10
27 18 3.7 +3 2 2
28 17 4.4 13 .1 .1
29 14 4.3 13 0 .1
S0 10 4.3 +3 o o
3 10 - +3 - [
Secand N Run-off in|
¥ean acre-foet
102 10 ) 2,080
10 3.7 6.51 387
8.2 - 5.35 329
TG oevesesrrorsonssnsronsss - ] 1.35 81
Julyee.s .2 [¢] .01 .79
Avgust.... 0 0 0 0
Boptemberer s cricrronccnsrrantrorccssnanne 0 0 0 0 0
The pPeriod..eessesssoeesevsecvssoscccnne 2,830

#Interpolated.
tGage helights unreliable or missing.



44 RED RIVER BASIN
Red Lake near Red Lake, Minn,

Location.—sgager-gta%e gecorg:;, lat. 47°57', long. 95°17', in NW} sec. 28, T. 152
. . «, Just above at outlet, about 18 miles northwest of village of Red
La.l,m. Gage t’xeights have been reduced 1';0 mean gea level datum. g

Draina area.-11,950 sqgagg miles.
Records avallable.- May 1933 to September 1938, April 1930 to September 1933 at sl
at Waskish. June 1930 to November 1932 at sltepat Redb; P L ¢ site

Extremes.- Maxtimum water-surrace elevation duri ear, 1 '.76.5 June 9;
TT3.19 feet Oct. 5, Nov. 1. ne year, 1,757 oot 83 mintmn,

-38: Maximum water-surfa H
toet Hov. 20, Sosh ce elevation, that of June 9, 1938; minimum, 1,170.80

Remarks.- Water level subject to fluctuation caused by change in direction and velocity

of Wind and by seiches. Recorder well frozen Dec. 25 to Jan. 13, Jan. 18 to Feb., 14
Feb. 17 to Mar. 23, Apr. 2-7, and not operating My 9-18. ’ Feb. 14,

Elevatione, in feet, water year Qclober 1937 to September 1938

Duy| Oct. Yov. Deo, Jan. Peb. Mar. Apr. May June July Aug, Sept.
1 4,36 3.78 3.96 - - - 4.12 4,75 5.80 5.94 5,60 5.28
2 4,24 3.73 3.95 - - - - 4,77 5.54 5,73 5.60 5.11
3 4,12 3,77 3.04 - - - - 4.73 5485 6.77 Be36 5.23
4 4.10 3.77 3.92 - - - - 4.76 5.78 5.76 5.50 Be34
1 3.81 3.92 3.82 - - - - 4.80 5.81 5.82 5.43 5.38
[} 3.69 3.97 3.95 - - - - 4.66 5.60 5.76 5,42 5.28
ki 3,99 3.95 3.96 - - - - 5.10 Be57 5,73 5.61 5.41
8 4,09 3.93 3.93 - - - 4.20 5.20 5.79 5.70 B5.54 5,43
4 4.05 3.02 3.92 - - - 4.2 - 6404 5476 5.56 5.32

10 4,08 3,98 3.95 - - - 4.20 - 5,71 5.72 5.42 B.14
11 3498 5.97 3.96 - - 4.19 - 5.84 5.74 Bo44 5.02
12 3490 4.01 3.97 - - - 4.22 - 5.87 5,7 5.38 5,17
13 3.92 4,00 3.96 - - - 4.22 - 5,89 5.56 5.48 5,17
14 3,99 4,09 3,96 4 - - 4,23 - 5,86 5.53 5.42 Bel7
16 3.99 4.11 3,96 4.00 4.08 - 4,23 - 5.80 5,53 Be4l 5,13
16 4,01 3.95 3.96 4,01 4,07 - 4425 - 5.91 5.56 6443 5,01
17 4,00 3.87 3.95 4. - - 4.26 - 5.89 5.60 B5e43 517
18 3.87 3.88 3.96 - - - 4,26 - 5.89 5.59 5.50 Bol2
19 3.87 3.94 3.96 - - - 3,90 5.70 5.85 6.6 5043 5.06
20 3.87 3.95 3.96 - - - 4,28 5,70 5.83 .67 5414 5.04
21 3493 3.968 3.95 - - - 4,10 5.66 5.86 5.65 5.30 5.00
22 3.94 5.96 3,94 - - - 4,30 5.64 5.88 5.56 5.40 5.03
23 3,95 3.96 393 - - - 4,51 5,72 5.90 . 543 65.00
24 4,00 3.96 3.92 - - 4.14 4.34 573 5.95 5.48 5.39 5,03
25 3.93 3.95 - - - 4,15 1.4 5,73 5.95 5.53 5.24 4,96
26 3.92 3496 - - - 4.16 4,42 -5.83 5.82 5.66 B.27 4.90
27 3.96 3495 - - - 4.17 4.43 5.84 5.81 5.63 5.35 4,90
28 3.96 3.94 - - - 4,18 4.68 Ge81 5.78 5.58 5.21 4,97
29 3.87 3.93 - - - 4,19 4,49 5.78 5.72 5.48 5033 4,99
30 3.88 3.9 - - - 4,20 4.50 6,91 5.78 5.56 5.28 5.00
N 4,02 - - - - 4.12 - 5.81 - 5.62 5.31 -

Note.- Add 1,170.00 feet to dbaervations for water years 193637, and 1937-38 to obtaim eleva-
tions above mean sea level; mote inadvertently unittor from wnter-éupply. Paper 825,




RED RIVER BASIN 45
Red Lake River near Red Lake, Mimn.

Location.~ Water-stage recorder, lat. 47°57', long. 95°17', in NWi sec. 28, T. 152 N.,
. Just downstream from dam at outlet of lower Red Lake, about 1€ miles north-
west of hamlet of Red Lake, Minn. Zero of gage 1s 1,170 feet above mear sea level.

Drainage area.- 1,950 square miles.
Records available.- May 1933 to September 1938.

Extremes.~ Maximm discharge durlng year, 317 second-feet Ju_ly (gage height, 5. 80 feet,
affected by aquatic growthg minimm, 2.3 second-fect May 1 (gage helght, i 42 feet,
affected by aquatic growth
1933-38: Maximum discharge, that of July 5, 1938; no flow Sept. 19, 1933, Aug. 31
to Sept. 10, Oct. 1, 1935, May 16-17, 19-22, Nov. 20 1936.

Remarks.- Records fair. Discharge for periods of missing gage heights, Jar. 7-13, Feb.
18-28, Mar. 3~10, 19-23, interpolated. Stage-discharge relation affected by back-
water from ice or aquatic vegetation for entire year. Flow completely regulated by
dam at outlet of Red Lake.

Discharge, in second-feet, water year October 1937 to Beptember 1938

Day| Oot. Nov. Dec. Jan. Peb. Mar, Apr, May June July Aug. | Bept.
1 58 44 42 42 36 45 26 4.2 22 173 101 138
2 4an 34 40 43 37 46 16 6.9 46 201 103 1119
3 32 38 37 41 36 46 16 9.8 63 260 107 138
4 30 37 37 41 37 46 16 10.0 61 266 128 162
b 18 a 38 41 37 45 17 12 70 273 128 128
6 6.5 53 42 41 37 45 7 22 &6 267 136 103
7 1ie 48 46 41 40 45 17 42 &3 248 143 1le
8 24 46 41 42 40 45 1le &7 66 236 13¢e 128
9 22 45 42 42 41 456 21 64 120 248 143 118

10 24 50 414 42 45 45 22 24 s2 250 122 107
45 19 16 o 233 126 97
44 6,6 9.5 94 227 118 11
43 6.5 6.9 10l 189 132 116
44 6.6 6.9 9 207 126 122
43 6.0 6.2 S8 1786 128 122
32 6.0 6.5 103 181 128 1
26 6.8 5.4 126 192 130 138
26 5.4 3.4 1lee ler 138 132
26 6.0 3.4 189 189 130 128
25 4.6 3.7 173 184 20 128
24 4.2 3.9 1e9 170 113 126
23 4.2 3.9 198 178 130 132
23 4.0 4.4 207 173 138 132
22 3.9 4.6 218 162 136 136
24 3.9 4.2 221 128 m 128
24 3.6 4.2 178 29 116 122
23 3.7 4.4 173 106 128 120
16 4.8 11 159 103 101 130
15 3.6 16 140 101 126 136
18 3.4 26 156 99 122 132
18 - 22 - 101 138 -
Second~ Run-off in|
foot-daye Maximum Minimm Mear acre-feet
890.6 66 6.6 or.7 1,770
1,373 61 34 45.8 2,720
1,202 46 37 41.7 2,660
5,012.9 66 5 13.7 9,940
1,272 46 33 4.0 2,520
1,229 49 36 43,9 2,440
1,032 45 15 33.3 2,050
296.6 26 3.4 9.89 58e
413.4 57 3.4 13.3 820
3,783 221 22 12¢ 7 4400
5,703 273 99 187 11,470
Augus 3,840 143 90 12 7 4630
Beptenbn-............-»...-..--..-.--..u. 3,746 162 27 i2r 74430
Water year 1937-3S.cveccssoscsarssccoos 24,908.6 273 3.4 68.2- 49,400

Peak disoharge.- June 265 (9130 a.m.) 261 sec.~ft.; July 3 (4 p.m.) 226 sec.~ft.; July 6 {7130 p.m.)
317 sec.-ft. .



48 RED RIVER BASIN
Red Lake River at Highlanding, near Goodridge, Minn.
Location.- Staff gage, lat. 48°03', long. 95°48' on line between secs. 23 and 29, T. 153

. 40 W., at bridge at Highlanding, 7 miles south of Goodridge.
Records available.- October 1930 to September 1938.

Extremes.- Maximum discharge observed during year, 1,460 second-feet May 13, (gage helght,
7 eet); minimum observed, 13 second-feet Oct. 9 (gage height, 1.93 feet, affected
by aquatic zrowth); minimum gage height observed, 1.15 feet Apr. 24,

1930-381: Maximum discharge and maximum gage helght observed, thoss of May 13,
1938; no flow during infrequent periods in 1931-34, 1936-37.

Remarks.- Records good except those for Oct. 1 to Mar. 23, which are poor. Stage-dis-
charge relation affected by aquatic growth or ice throughout the year except during
periods Mar. 24-31, Apr. 7 to May 26. Discharge for days of missing gage helghts
based on four discharge measurements, temperature records, and records for stations
on Red Lake River near Redlake and Thief River near Thief River Falls. Gage read

once daily.
Discharge, in second-feet, water year Octob 1937 to Bep 1638

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 25 19 #22 #24 *27 #35 70 103 188 s 103 113
2 24 #21 #22 #24 #27 #35 88 335 188 1c8 103 113
3 25 *23 #22 #04 #L7 #38 74 407 lge 1oe 28 118
4 23 #25 ®22 #24 *27 #35 60 460 174 113 98 124
5 23 #28 #22 #24 #27 #35 57 490 180 Z0 98 118
6 22 #30 *#22 #24 *#27 *35 39 672 148 136 93 124
7 21 *#32 #22 #24 #27 #35 35 863 142 130 93 130
8 14 36 20 #24 #27 #35 33 1,030 130 118 88 130
9 13 *36 *20 #24 #27 #35 33 1,130 136 118 a8 136
10 18 #*35 #20 #24 #27 #35 34 1,230 142 118 /g 142
11 23 34 *20 #24 #27 #35 28 1,290 142 113 88 142
12 25 25 #20 #24 *27 *35 30 1,360 142 108 ag 142
13 27 #27 #20 #24 *27 #35 27 1,460 136 1c8 83 148
14 26 #28 #20 25 *#27 #35 31 1.390 124 113 83 148
156 25 30 *20 *#26 28 *40 30 1,260 124 113 83 142
16 23 33 #22 #28 #30 #80 33 1,230 124 113 a8 142
17 23 #30 #22 #26 #30 #120 30 1,130 124 113 a8 142
18 23 #30 #22 #26 #30 #200 27 1,060 124 113 88 142
19 22 #30 #22 #26 #30 #250 31 962 118 118 88 142
20 21 #30 *22 #36 #30 #300 30 896 113 118 a8 136
21 20 #30 #22 *26 #30 #300 27 767 113 118 8 136
22 20 #30 ®#22 #26 #30 #280 27 610 108 1ls 93 136
23 19 #30 #22 *#26 #30 *240 26 490 103 124 93 136
24 20 #30 *22 #26 #30 202 25 407 103 174 93 136
25 22 #30 #22 #26 #30 181 26 335 1102 124 93 136
26 24 #25 #22 #26 *#30 154 33 313 +101 118 98 la2
27 24 *25 #22 #26 #30 160 35 272 1100 118 98 136
28 23 #25 #22 #26 *30 124 44 253 1t100 118 103 136
29 21 *#2, #22 #26 - 113 78 218 199 113 103 136
30 20 *25 #22 #26 - 103 93 188 o8 113 108 136

31 #*20 - *22 #*26 - a8 - 1las - 108 113 -

Second- Maxtiznm 101 Run-off in

Yonth foot-days ¥ Nean aore-feet
e . 677 27 13 21.8 1,340
. 857 36 b 28.6 1,700
DOCEmDOr . s v eviervrearnctareisansorananrsns 666 - - 21.5 1,320
Calendar yo&r 1937 veecereeivernrssssaces 11, 537.6| 285 o 31.6 22,890
JENUALY . o cereuonersancioannrsarorrennanny 779 - - 25.1 1,550
February.... 796 - - 28.4 1,580
March.eseeoors 3,425 - - 110 6,790
April.ce.... 1,234 93 25 41.1 2,450
May.. 22,799 1,460 103 735 45,200
June 3,894 188 98 130 7,720
J\Ily 3,613 136 108 pey 7,170
cosnee cvras . 2,898 113 83 93.5 5,750
vatonhar....,............................ 4,040 148 113 135 8,010
Water year 1937-38.cveecccnsscecrocacares 45,678 1,480 13 125 90,600

#Gage not read.
tInterpolated.



RED RIVER BASIN 47
Red Lake River at Crookston, Minn.

Location.- Water~stage recorder, lat. 47°47', long. 96°36', in sec. 30, T. 150 N., R.

+» at highway bridge in Crookston, a quarter of a mile downstream frcm dam and

power house of Crookston Light & Power Co. Zero of gage is £33.03 feet above mean
sea level (general adjustment of 1929).

Drainage area.- 5,320 square miles.
Records available.~ May 1901 to September 1938.

Average discharge.- 37 years, 909 second-feet.

Extremes.~ Maximum discharge during year, 5,210 second-feet llay 10 {(gage height, 12.62
Teet); minimum, 14 second-~feet Dec. 19 (gage helght, 2.41 feet, affected by ice).
1901-38: Maximum discharge, 14,700 second-feet July 5, 1919; minimum, 2.0 second-
feet Dec. 14-16, 1937.

Remarks.- Records good except those for perlod of ice effect, Nov. 4 to Mar. 25, which
were computed on basis of five discharge measurements, gage helghts, and weather
records and are poor. Discharge for periods when stage-discharge relaticn was af-
fected by aquatic growth or debris on control, Oct. 1-22, July 23 to Sept. 26, com~
puted on basis of four discharge measurements, gage heights, and engineer's notes.
Flow regulated by operation of power plants above station.

Discharge, in second-feet, water year October 1937 to SBeptember 1938

Day| Oeot. Nov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. Sept.
1 264 118 50 28 79 149 801 573 1,880 326 168 123
2 326 86 61 102 36 40 609 1,040 1,880 o0 1e0 118
3 191 89 54 a6 26 64 402 1,120 1,820 318 79 120
4 226 104 30 38 52 155 96 1,700 1,700 289 111 130
& 272 100 31 37 77 37 512 2,180 1,700 410 58 133
6 243 o] 73 36 o8 134 117 2,240 1,520 414 186 130
7 254 111 38 46 100 82 234 2,560 1,450 457 136 104
8 246 117 38 87 82 34 241 3,120 1,310 700 143 140
9 210 [28 28 75 62 38 284 4,520 1,240 716 178 134

10 220 84 38 20 53 162 196 5,740 1,210 554 83 138
11 238 92 27 40 77 155 222 5,570 1.190 774 148 175
12 137 106 22 41 90 119 222 4,920]. 1,030 576 49 153
13 146 139 73 52 a0 36 216 4,760 1,210 464 159 142
152 117 32 31 186 82 83 4,760 1,180 426 95 148
16 161 133 75 37 128 202 174 5,240 1,110 365 57 148
16 206 108 37 31 46 130 259 5,000 995 332 83 128
v 105 11 22 82 38 207! 259 4,840 1,030 363 156 272
18 68 121 19 177 40 268 344 4,600 1,020 295 70, 255
19 68 lo4 17 42 66 444 331 4,120 856 301 230, 94
20 161 76 19 37 02| 1,440 215| 4,360 768| 201 25 71
21 109 74 16 30 138| 2,180 342 3,720 880 304 41 66
22 122 27 16 40 117 2,000 338 3,640 706 304 40 159
23 96 55 19 62 34 1,700 240 3,340 674 225 49 le7
24 140 67 30 100 111 1,310 340 2,820 582 316 64 216
25 11s 54 27 30 126 1,640 183 2,900 394 284 114 142
26 20 36 23 25 1c7 1,520 278 2,680 392 143 124 62
27 114 93 57 52 46 1,360 258! 2,490 505 126 106 72

28 138 7 40 75 53 1,230 284 2,360 352 112 57 20
29 121 102 31 75 - 879 402 2,300 338 82 60 158
30 121 54 33 20 - 689 504 1,820 303 89 154 124

32 122 - 36 64 - 721 - 2,120 - 90 121 -
Second~ Run-off in

Month foot~days Maximon Minimm Mean goro-feet
5,185 326 68 167 10,280
2,765 139 27 92.2 5,480

DOOBEDEr e o cvevrcraacccssioonnasnsnacesnns 1,112 75 16 35.9 2,210
Calendar year 1937.ccccseevrcrcrasecncne 131,909.4 2,970 6.5 361 261,600
JanUATY. e aerservsavecvens 1,828 177 25 52.0 3,630
February..... 2,260 186 26 80.7 4,480
19,207 2,180 34 620 38,100
April 2,796 609 23 203 17,450
Mey. 103,153 5,740 573 3,328 204,600
June 31,235 1,8s0 303 1,041 61,950
July. 10,778 774 69 348 21,380
Augusteceecavees 3,374 250 40 109 6,690
Septemberee...cueave cecscrvesseserone 4,270 272 62 142 8,470
Wator year 1037-38.ceesccssccccrsraccene 193,963 5,740 16 531 384,700,




48 RED RIVER BASIN
Blackduck Lake near Blackduck, Minn.
Location.- Staff gage, lat, 47°45', long, 94°37', in sec. 4, T. 149 N., R. 3
on coricrete structure at outlet, about 3 miled northwest of village or Blackduck.

Records available.- June to September 1938 (fragmentary).

Extremes.- Maximum stage observed during period, 1.80 feet July 1, 7; minimum observed,
U.90 Toot Sept. 20.

Remarks.- Stage of lake regulated by combination bridge-and-dam structure, with three
-foot bays permitting a 2-foot control by stop logs. Zero of gage is at top of
concrete apron of dam. Gage readings furnished by Minnesota Department of Conserva-
tion, Division of Drainage and Waters.

Gage helght, in feet, 1938

June 21 1.70 July 20 1.60 Aug. 23 1.35
July 1 1.80 24 1.60 Sept. 3 1.20
7 1.80 Aug, 8 l.44 16 1,02

15 1,685 19  1.40 20 0.90

Thief Lake near Middle River, Minn,

Location.- Staff gage, lat. 48°29', long. 95°57', in SE%} sec. T. 158 ., R. 41 W.,
on dam at outlet of Thief Lake, ’10 miles east of town of uiddie River. Zero of
gage is 1,160.00 feet above mean sea level (general adJustmert of 1912).

Records available,- April 1933 to September 1938 (fragmentary).

Extremes.- Maximum gage height observed during year, 1,52 feet May 19; mirtmum
~—observed, -0.74 foot Sept. 30.
1933-38: Maximum gage height observed, that of May 19, 1938; minimm, -5.20
teet Sept. 11, 13, 1934,

Remarks.- Crest of dam was at gage height -1.50 feet after February 1938; prior to
ebruary it was at zero of gage. Gage-height record furnished by Minnesota Depart-
ment of Conservation, Division of Fish and Game.

Gage nelght, in feet, of water year October 1937 to September 1938

Day| Oct. Nov. Dec, Jan. Feb. Mar. Apr, May June July Aug. Sept.
1| o8| o - - - 0.74| o0.72] 0.00] -0.1a] -
2| e | 0.3 - 0.68 S TS I et -
3| 2| x| i3 - .68 8o .e2| 2 - | -0.50
¢l 2| e0| 36 : .66 so| e8| = T e
5| 62| 40| .36 - 64 .2 - 10| - -
6] .60| 40| .36 - .60 84| .30l  .10| -.20| -.B0
7l 0| 0| = z .60 0|  .22| 10| ;| -
8] 8] 0| - - R | B B
9 58 42 : . . . - 2
w| de| as| - 256 | 1.08 sl C 24| =.54
ul .s2| 0| .36 - AR R - e s
12 52| .38 3 - . . - M
| %5 S| 58 z isa | 1ie8| 34| -loz| -.26| -.54
14| s2| | s - 54 | 1032 34| .o2| -8 -
5] 52| 38| .38 z 52 | 1.38 .28 Lo0' 2 -
1] 0| .37 35 - 52| 1.5 .24 .00 -3 -
7| 0| 38 3 0.28 52 | 1.50| 28| -w02 = | -.58
18| 48| se| 3 2| - 1.50] wzo| -06 - | -leo
19 «48 36 «35 <40 «56 1.52 «20 .04 -
20| 47| 6| s - 1.26| 11| Zloa -8 -
21]  La7| .36 .3 56| .60 | 1.40] 18] -04 - ) -6
22| lae| 36| s e | - 18| e - -
23] 5| 36| = e | eo| 136 < 04 - -
24/ .ar| 6| - ‘o7 | 56| 1.34] .10 - I -~
25 +45 36 - 67 56 1,28 .08 =.06 - -
28] el .sel - 7| .60| 1.20f - - - | =70
27| a4l 36| - e8| iee| 10 - 08 - -
28| Lea| 36| - e8| 0| 06| Loof = -.50| -
29| 43| 36| - 66| 0| 0| - Z -
so| .az| 2 - o7 | e se2|  .00| -2 -.50| -.74
31 42 - - «68 - .76 - - - -




RED RIVER BASIN 49
Thief River near Thlef River Falls, Minn.

Locatlon.- Staff page, lat. 48°11', long. 96°10', in sec. 3, T. 154 N., R. 43 W., 5 miles
north of clity of Thlef River Falls,

Drainage area.- 1,010 square miles.

Records avallable.- July 1909 to September 1917, Aprlil 1920 to September 1921, October
eptember 1924, October 1928 to September 1938.

Average discharge.- 20 years (1909-17, 1922~24, 1928-38), 80.6 second~feet.

Extremes.- Maximum discharge observed during year, 1,130 second-feet May 19 (gage
efgnt, 9.00 feet, affected by vegetation); no flow Aug. 14 to Sept. 30.
1909-17, 1920-21, 1922~-24, 1928~38: Maximum discharge observed, 4,080 second-
feet Apr. 23, 1916 (gage height, 14.5 feet); no flow in fall and winter of several
years.

Remarks.~ Records good except those for period of missing gage helights, Nov. 21 to Mar.
, which were computed on basis of three discharge measurements and weather records
and are poor. BStage~dlscharge relatlon affected by willows, aquatic growth, or ice
throughout the year. Discharge for periods Oct. 1 to Nov. 20, Mar. 15 to Aug. 13
computed on basls of 12 discharge measurements, gage helghts, and weather records.
Gage read once dally. Flow affected by storage In Thlef and Mud Lakes.

Discharge, in second-feet, water year October 1937 to Sep 1938
Day; Oot. Hov. Dec. Jan. Peb., ¥ar. Apr. Nay June July Aug. | Sept.
1 238( 10 \ 71 396 958 168 1.3
2 226 11 67 452 9881 1567 1.0
3 #202 12 64 &40 968 179 «5
4 #179 10 51 640 890 226 .4
5| #1856 9.5 ° 5 %52 570 856 238 .5
6 #132 4.0 54 600 790 251 4
7 #108 8.5 > 6 > 8 43 822 76S{ 226 3
8 *85 10 t9.5 116 822 7267 202 .4
61 10 108 822 726 202 4
10 51 9.0 4 #101 958 694] 190 4
11 a1l 27 L %94 1,030 726 | 179 .4
12 41 29 #88| 1,030 694 168 .4
13 36 14 t4.0( ) el eb6 694 157 4
14 32 11 $6.0 10 168 924 694 157 [o]
15 29 11 22 146 1,030 694 157 o]
16 28 11 | 32 157| 1,060 662| 135 [
w 26 11 4 72 187 1,100 862 137 o
18 24 9.0 480 168| 1,130 630| 135 0
19 23 11 510 168| 1,130 s540| 135 [
20 22 8.0 s 540 168 1,130 480 | 131 o
21 22 ( 6 570 57| 1,130 462 122 [
22 21 316 116| 1,100 480 118 0
23 7 261 lo8| 1,100 452 9s o]
24 16 214 112) 1,100 452 80 0
25 14 179 108| 1,100 424 64 (4]
9 Y 5
26 12 238 79| 1,100 480 39 o]
27 12 126 179| 1,080 452 17 [
28 12 " 110 214| 1,030 277 9.5 [
20 11 - 114 264| 1,060 303 2.1 o]
30 10 - 110 329| 1,030 168 1.1 o]
31 10 - - 98 - 958 - 1.8 3}
Second- Maxianm 1 Run-off in
¥onth foot-days Win. Mean aore-feet
0CtObOr. cvve ancasvanonarssruosancsnnsanns 1,895 23e 10 6l.1 3,760
November. . veveey 332 29 - 11.1 659
Decembor.......,.. cerenane 257.5 - - 8.31 511
Calendar yoar 1937..c..... 47,190.9 1,060 o 129 93,610
142 - - 4.58 282
168 - - 6.00 333
4,070 570 - 131 8,070
3,888 329 43 130 75710
28,710 1,130 396 96 56,950
18,730 168 624 37,160
4,082.3 261 1.1 132 $,100
. 1.3 o .22 13
[+] [ [ [
Water yoar 1937-3S.c.ecccrscesscarescnss 62,281.6 1,130 o 171 123,500

#Gage height missing; dlscharge interpolated.
tDischarge measurement,
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Clearwater Lake near Leonard, Minn.

Location.- Staff gage, lat. 47°44', long. 95°13', in E} SW} sec. 12, T. 149 N., R.

., on abutment of dam 8 miles northeast of Leonard.
Records avallable,- June 1934 to September 1938.

Extremes.— Maximum stage observed during year, 4.50 feet May 10; minimum observed,

5.28191391: Aug. 30, Sept. 2-8,

34~38: Maxlmum stage observed, that of May 10, 1938; minimum observed, 1.56

feet Jan. 29 to Feb. 6, 1937.

Remarks.- Discharge from lake regulated at dam, Gage read once daily. Zero of gage is

.00 feet below crest of dam.

Gege helight, 1in feet, water year October 1937 to September 1938

Day| Oct. Nov. Dee., Jan. Feb. Mar, Apr. May June July Aug. Sept.
1{ 3.38] 3.36| 3.86| 3.36| 3.3¢| 3.,36| .58 3.84| 3.74| 3.38 3.38 | 3430
2] 3.38| 3,36 B.36 | 3.36| 3.34 3.36 | 3.56 | 4,02} 3.72 3.36 | 3.36 | 3.28
3| 3.38| 3.36| 3.34 3.36| B3.34| 3.36| 3.64| 4.16( 3.70( 3.40 [ 3.34 | 3.28
4 3.38| B3.36| 3.34| 3.36| 3,34| 3.36| 3.52| 4.,16| 3.68| 3.40| 3,34 | 3.28
6 3,40 3.36 3.34 3.36 3.34 3.36 3.50 4,20 3.64 3.40 3.32 3.28
6| B3.38| 3.38| 3.3 3.36 | 3.36| 3.36| 3.50| 4.40| 3.62| 3.38| 3,32 | 3.28
T| B.36| B.36| B.36| 3.36 | 3,36 | 3.36| B3.50 | 4.42 | 3.62 | 3,38 | 3.30 | 3.28
8| 3,36 | B,36| B.36| 3.36| B3.36| 3,36 3,48 4,44 | 3.60| 3.38)| 3.307 3.28
O 3,38 | B3.36( B.34| B34 | B.36| 3.36| .48 4.46| 3.62( 3,38 3.38( 3Z.30

10| 3.40| 3.36| 3.34| 3.34| 3.36| 3.36| 3.48| 4.50| 3.60| .36 | 3.38 3.30

11| 3,40 | 3,36 | 3,34 | 3.34| 3.%6| 3.36 3,46 4.47| Be62 | B3.36| 3.36| 3.32

12( 3,38 | 3436 | 3,34 | 3.34| 3.34| 3,38 3,46 | 4.44 | 3.60| 3.36( 3,36 3.34

13| 3.38 3.38 | 3.54| 8.34| 3.34| 3.38 3,46 | 4.42| 3.68 | 3.36 | 3.34 | 3.34

14| 3,38 3.38| 3.34| 3.34| 3.36| 3.38 3,46 | 4.38| 3.58| 3. 3,36 | 3.36

15] 3.38| 3.40 | 3,34 | 3,34 3.36| 3.40 3.46 | 4,30 | 3.56) 3.34| 3.36| 3.36

16) 3.36 | 3.20 | 3,341 B.34 | 3,368 ) 3,44 3.48 | 4.28| 3.56| 3.82| 3.34| 3.36

17! 3.36| 3440 | 3,34 | 3.36| 3.36| 3.48 3,50 | 4.18| 3.56| 3.32| 3B.34| 3.36

18| 3,38 3,38 3,32 3.36| 3,36 3.58 3,60 4,10 3.54| 3.32/| 3.34| 3.34

19! 3,38 3.38 3,32 3.36 3,36 .60 3450 4,06 3.52 3,52 | 3.40 3434

20| 3,38 3.38 3,352 | 3.36| 3.36| 3.68 3,52 | 4.05] 3.50] 3.341 3B.40| 3.34

21 3,38 3.38 3,32 | 3.36| 3.34 | 3.70 3.562( 4,00{ 3.60| 3.40| 3.38| 3.34

22| 3,38 | 3,56 | 3.34| 3.36) 3.34] 3.70 3.52| 3,98( 3.481 3.40| 3.36| 3,34

23 3,36 3,36 3.54 336 3.34 3,70 3.52 3.91| 3.46 3.38 3.34 3.34

24] 3,36 | 3,36 3,34 | 3.36| 3.34| 3.70 3.52| 3.86| 3.46| 3.36| 3.34] 3.34

25 3,36 3.38 3,34 3.36 3.54 3.68 3.56 3.82 .46 3.36 3.32 3.34

26| 3,36 | 3.38| 3.34| 3.34| 3.34| 3,64 3.58| 3.82| .44 3.34( 3.32| 3.34

27| 3.38] 3.40| 3.34] 3.34) 3.36) 3.62 3.66| $.80| 3.42| 3,48] 3.32) 3.34

28| 3.38| 3.38 3,34 | 3.,34| 3,36 3. 3,72 3.78| 3.40| 3.44| 3,30 3.34

29| 3,38 | 3,38 | 3.38| 3.34 - 3.60 3.74| 8.78| 3.40| 3.42| 3,30 3.34

30| 3.38| 3.38| 3.36| 3.34 - 3.60 3.78| 3.76| s.38| 3.40| 3.28 B.34

31 3.38 - 3436 3.34 - 3,58 - 3.76 - 3,38 3.30 -




RED RIVER BASIN

Clearwater River near Leonard, Minn.

51

Locatlon.- Staff gage, lat, 47°44', long. 95°13', In E¥ SW} sec. 12, T. 149 N., R. 36

L

of Leonard.

Records available.~ June 1934 to September 1938.

Extremes.- Maximum discharge observed during year, 334 second-feet May 11 (discharge
TMeasurement); maximum gage height observed, 2.42 feet May 11; minimum discharge

observed, 16 second-feet Sept. 8, 9 (gage height, 0.78 foot,

water from aquatic growth).

0 feet downstream from dam at outlet of Clearwater Lake and 8 mlles northeast

.01 foot caused by back-

1934-38: Maximum discharge observed, that of May 11, 1938; minimum observed, 3.2
second-feet Aug. 12-14, 1936 (gage height, 0.52 foot, affected by aquatic growth).

Remarks.- Records good. Discharge for period of backwater from aquatlc growth based on
veé discharge measurements and gage heights.

station. Gage read once dally.

Rating table, water year 1937-38 (gege height, in feet, and discharge
(8hifting-control method used June 1 to Sept. 30

0.6 6.8
712
-8 18
.9 26

1.0 35
1.1 44
1.5 66
1.5 95

1.7
2.0
2.2
2.5

134
207
266
364

Dlscharge, in second~feet, water:year October 1937 to Beptember 1938

Flow regulated at dam 370 feet above

5 in second-feet)

Day| Qot. Hov. Dee. Jan. Feb, Mar. Apr. May June July Aug. | Bept.
1 37 33 31 2e 29 31 64 106 90 37 32 20
2 37 31 31 28 29 31 62 166 90 37 28 19
3 35 31 29 28 29 31 59 207 87 33 27 10
4 35 31 29 29 29 31 57 207 B4 33 25 19
5 37 31 29 29 29 31 55 221 78 33 23 19
8 33 31 28 29 31 31 56 282 75 39 23 17
7 31 31 29 29 31 31 55 207 75 33 21 17
8 31 31 29 29 31 31 51 297 72 34 21 16
[} 33 31 29 29 31 31 48 314 75 32 32 16

10 35 31 29 29 31 33 48 330 70 32 32 17
11 35 31 29 29 31 33 48 330 e 32 30 17
12 33 31 28 29 29 33 48 314 70 37 30 17
13 33 33 28 29 29 35 46 314 65 23 28 17
14 33 35 26 2¢ 31 36 46 297 63 27 30 17
15 33 35 26 29 31 37 46 266 60 23 30 19
16 31 39 26 28 31 44 48 266 60 23 28 19
17 31 37 26 29 31 53 51 235 58 23 27 19
18 335 37 26 31 31 66 51 207 56 23 27 17
19 33 35 26 31 31 71 53 194 54 2% 34 17
20 33 35 26 31 31 85 55 178 52 25 34 17
21 33 35. 26 31 29 89 55 171 50 31 32 17
22 33 33 28 31 29 92 55 134 47 34 30 17
31 33 28 31 29 o2 56 141 43 32 28 17
24 31 33 29 31 29 89 55 134 41 30 27 17
25 31 33 29 31 29 82 59 118 41 30 25 17
26 31 33 29 31 29 76 62 113 40 23 23 17
33 35 28 31 31 71l 71 109 56 45 24 i
28 33 33 28 31 31 69 9 108 34 41 19 17
29 35 33 26 29 - €9 85 102 32 4 20 17
S0 35 31 26 29 - 66 22 95 31 3B 19 17
18 35 - 26 29 - 64 - 95 - 34 20 -
8 d » 4 “ Run=-off in
Month foot-days ) 211 aore-foet
Ootober....... teerecenrann 1,083 37 31 35.3 2,080
November. ves 992 39 31 33.1 1,970
DOOOMDO e ¢ o v evevsivoencaonnranssscnscanace 863 31 26 27.8 1,710
Calendar yOaT 1937 cervevscesavecasnsnnse 18,885.7 230 7.6 51.7 37,460
JENUATY vt rsnrecrsesrscrersarsecessassras 917 31 28 29.6 1,820
Pobruary...cccees 842 31 29 30,1 1,670
Marchec.eesessone 1,663 92 31 53.6 3,300
April.... 1,714 92 46 57.1 3,
MaYe.oon. 6,341 330 95 205 12,
June ..., 1,801 20 31 60.0 3,570
Julyee... 990 45 23 3148 1,980
Avgust... 829 34 19 26.7 1,640
BOptOmDET sy s oaritorerrssonrsrssroctosanres 525 20 16 17.5 1,040
Water year 1937=38 csevreseccecrsaserence 18,510 330 16 50.7 36,710
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Clearwater River at Red Lake Falls, Minn.

Location,- Water-stage recorder, lat. 47°63', long. 96°17', in sec. 22, T. 151 N., R. 44
., at Great Northern Railway bridge at town of Red Lake Falls, about 1% miles up-
sﬁreim from mouth and 2 miles downstream from nearest tributary, which enters from
the left.

Drainage area.- 1,310 square miles.
Records available.- June 1909 to September 1917, November 1934 to September 1938.

Extremes.- Maximum discharge during year, 2,220 second-feet May 14 (gage helght, 5,95
; minimum, 1.2 second-foot Sept. 24; minimum daily discharge, 3.2 second-feet
Sept. 11.
1909-17, 1934-38: Maximum discharge observed, 3,990 second-feet Apr. 15, 16, 1916;
no flow Sept. 15, 1936.

Remarks.- Records good except those for perlods of missing gage heights, Oct. 16-31, Dec.
-8, Dec. 20 to Jan. 14, Jan. 26-30 (computed on basis of records for days preceding
and following these perilods and records for Clearwater River near Leonard and Red Lake
River at Crookston), and those for perlod of ice effect, Nov. 28 to Apr. 1 (computed
on basis of gage helghts, six discharge measurements, engineers' notes, and compari-
son with records for Clearwater River near Leonard) which are poor. Discharge for
periods of aquatic growth, Oct. 1-15, Nov. 1-27, June 7 to Sept. 30, computed on basis
of five discharge measurements and record for Clearwater River near Leonard. Diurnal
fluctuation caused by operation of mill 600 feet upstream,

Discharge, in second-feet, water year October 1937 to Beptember 1938

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. Sept.
1 198 45 46 |\ 40 42 205 420 726 81| 39 20
2 195 85 32 41 41 164 522 700 71 39 30
3 198 42 40 56 40 164 674 643 76 36 15
4 198 49 41 30 30 214 752 607 79 33 36
5 192 51 31 34 191 830 562 99 33 1s
[] 186 60 40 50 43 182 968 512 183 34 39
7 173 35 30 44 40 1s8 | 1,080 462 280 33 7.4
8 161 63 51 47 170 { 1,280 429 295 29 30
9 135 58 36 37 39 152 | 1,590 397 320 22 31
10 119 62 35 31 42 141 | 1,800 375 320 32 34
u 114 67 27 42 61 1381 1, 355 268 28 3.2
12 101 61 6.4 45 44 136 | 1,760 349 211 28 30
89 66 34 55 66 133 | 1,870 328 158 28 9.8
14 83 63 24 J 42 59 128 | 2,010 307 125 29 35
15 a2 66 21 39 47 61 128 | 2,010 250 103 2s 37
16 69 4.9 29 46 73 130 | 1,940 253 91| 30 32
17 47 25 38 45 87 133 | 1,800 228 76 36 5.0
18 37 23 30 48 163 | 136 | 1,700 214 76 38 4.0
19 46 18 30 45 348 141 | 1,590 198 sl 28 2
20 s 37 52 432 136 | 1,490 185 60 33 24
21 97 37 46 441 136 | 1,430 173 37 9.8 31
22 70 29 47 441 152 | 1,370 152 54 36 27
esil 55 28 35 398 150 | 1,250 138 52 9.1 | 24
24 52 35 39 450 150 | 1,160 128 54 25 14
25 48 25 36 33 454 150 | 1,100 11s 59 16 8.8
26 51 a7 364 152 | 1,080 104 50 | 18 39
27 64 42 328 158 99 102 53 27 21
28 56 35 34 324 191 940 93 36 38 9.5
29 76 - 264 239 858 76 45 21
30 56 - 249 345 504 79 43 23 k4
3 - 44 - 239 - 752 - 44 | 33 -
Run-off in
Maxipnm ¥inlem Mean acre-feot
Ootober. . 198 - 13 6,330
Kovember..ecas.e 97 35 59.3 3,530
DOOOIDOr . o4 tcseccvessonrcssssansscnennens 873.3 46 4.9 28.2 1,730
Calendar YOar 1037 .cresssecesssssavsses | 45,991.0 935 2,2 17 87,260
1,007 - - 32.5 2,000
1,194 56 30 42.6 2,370
5,744 454 30 178 11,390
4,933 345 128 194 ,
39,595 2,010 420 1,277 78,540
9,276 726 76 379 ’
3,580 320 36 115 7,100
591.9 39 9.1 28.8 1,770
664.7 39 3. 22.2 1,320
Water year 1937-38.ceeeccuecuccrsccsoses | 72,726.9 2,010 3.2 10 144,300

Peak discharge.- Mar. 24 (1 p.m.) 584 sec.~ft.3 Mar. 26 (12145 p.m.) 598 sec.-ft.; May 14
12:05 pom.) 2,220 sec.-ft.



RED RIVER BASIN 63
Forest River near Minto, N. Dak.

° Location.- Chaln gag lat. 48°16', long. 97°24', on line between secs. 1 ani 12, T. 156
., R. 53 W., iies southwest of Minto.

Records avallable.~ March 1932 to September 1938.

Extremes.~ Maximum discharge observed during year, 166 second-feet Mar. 16 (gage helgnt,
4,96 Teet); no flow during most of year.
1932-38: Maximum discharge observed, 700 second-feet Apr. 2, 1933 (gaze height,
%‘gégslfget affected by 1ce); no flow on many days in each year "ot periodi 1932~-34
938.

Remarks.~ Records falr except those for periods of missing gage heights, which are poor.
ge for perlod of ice effect, Apr. 1, 3~7, computed on basis of gag: heights,
engineer's notes, and weathsr records; that for period of backwater from aquatic
growth, May 10 to June 1, on basis of two discharge measurements and gage heights;
and that for periods of missing %age heights, Oct. 1 to Mar. 14, June 2-23, July 12
to Sept. 30, on basls of three discharge measuréments, engineer's notes, and weathsr
records. Gage read twice dally Mar. 15 to June 1 and once-daily July 1-11.

Discharge, in sscond~feet, water year Qetober 1937 to Beptember 193S

Day| Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o 18 1 4.3 0.8
2 o] 16 12 3.9 -9
3 0 16 15 5.5 1.0
4 [o] 16 16 3.2 1.2
5 o 15 15 2.8 1.5
8 [o] 15 15 2.4 1.8
7 [} 14 13 2.0 2.2
8 [o] 13 12 1.8 4.0
9 o] 12 13 1.5 6.0
10 [} 12 12 2.0 7.1
11 ol 11 1 2.0 6.8
12 (] 11 10 2.0 5.0
13 [o] 11 9.4 2.0 3.0
14 1 11 7.8 1.6 1.0
16 49 11 8.5 1.5 5
16 148 8.2 7.8 1.5 o1
17 76 8.2 7.2 1.5 .1
px:} 76 8.3 74 1.5 .1
19 56 8.5 7.0 2.0 .1
20 34 8.6 7.0 3.0 .1
21 52 8.2 6.5 4.0 o
22 38 8.5 6.2 5.0 o]
23 29 8.2 6.2 5.0 o]
24 32 7.6 5.6 4.0 o]
25 25 7.6 5.9 2.0 o]
26 23 8.2 5.9 1.8 [o]
27 20 5.8 6.4 1.5 o]
28 22 9.4 6.0 1.2 0
29 21 10 5.4 1.0 o]
S0 21 11 5.0 .8 [o]
33 19 - 4.7 - 0
Second~- Maximm Run-off 1in|
Vonth foot~-days Minimm Meoan aore-feet
o 2] ] o] Q
0 ] [ [ [
[¢] [ [ [ [
954.1 2 0 2.61] 1,892.7
o} 2] o o o]
o] 0 (o] 0 o3
746 148 o 24.1 | 1,480
331.3 18 7.8 1l.0 857
280.9 16 4.7 9.06 667
72.2 5.0 .8 2.41 143
43.3 7.1 ] 1.40 86
0 o] Q 0 4]
[ ° (4 o 0
Water yoar 1937-38 covecessincencsiocsnne 1,4713.7 148 o 4.04| 2,920




54 RED RIVER BASIN
Park River at Grafton, N. Dak.

Locatlon.;tchain gage, lat. 48°25', long. 97°24', in NE} sec. 13, T. 157 N., R, 53 W.,
Tarton,

Records available.~ April 1831 to June 1938 (Incomplete prior to 1937).

Extremes.- Maximum dlscharge observed during year, 291 second-feet Mar. 21 (gage helght,
B eet); no flow during much of year.
1931-38: Maximum discharge observed, 2,010 second-feet, Apr. 2, 19%7% (gage helght,
%i.)%sage%gﬁegfrected by ice), from rating curve extended above 300 second-feet; no

Remarks.- Records good except, below 10 second-feet and those for perlods cf missing gage
helghts, which are poor. Discharge for period of backwater from debris, Apr. 25 to
Aug. 3, computed on basis of five discharge measurements and gage helghts; that for
period of missing gage heights, Oct. 1 to Mar. 20, estimated on basls cf engineer's
notes. Gage read once daily

Discharge, in second-feet, water year October 1937 to September 1933

Day| Oct. Hov. Dec. Jan, Feb. Mar. Apr., May June July Aug. | Sept.
1 o] 11 14 1.4 0.1
2 ) 6.2 21 2 o
3 [} 11 19 2 [}
4 o 6.2 12 .1 1
8 o] 3.5 13 .2 0
6 [o] 3.6 7.7 .1 88
7 (o] 4.8 7.7 o] 21
8 (o] 5.5 8.5 o] N
9 o] 4.1 9.3 1.8 9.3
10 (] 4.8 6.9 .4 3.5
11 (o] 4.1 6.2 .1 2.9
12 (o] 4.8 5.6 o 1.0
13 [+] 4.1 8.5 .1 1.0
14 o 4.1 6.2 .2 7
15 1o 3.5 2.9 -7 7
16 6o 4.8 1.8 1.8 .2
phd 100 4.1 1.8 1.8 o
1e 200 3.5 4.1 -7 .4
19 200 4.8 2.9 o] .1
20 250 2.9 1.4 -1 o
21 291 2.9 1.0 -1 [¢]
22 165 2.9 2.3 .1 o
23 17 2.9 1.4 (o] 0
24 82 2.3 1.4 o o
25 50 4.1 1.8 a1 o
26 36 8.5 2.3 [+] o
o7 30 8.5 2.9 (o] (o]
28 22 5.5 2.3 0 ]
20 26 12 2.9 .1 [+]
0 24| X 2.3 a1 [
31 22 - 1.4 - 0
Second~ N Run-off in
¥onth foot-days Maximnom Minipnm ¥ean acre-feet
October.ss v vrtoerntecrnans [} [} [+] o 0
HOVembOTr . ¢ ousrrarssranans o o Y o 0
December......cvccpeunsns o [} [} [¢] 0
Calendar yearl1937 ....vvviiececnnss 3,654.0 306 [} 10.0 7,250
gumary..............................” . g 0 g 8 8
ebruary .
. 1,665 291 o 53.7 3,300
. 161.9 12 2.3 5.40 321
. 182.4 21 1.0 5.88 362
. 1l0.4 1.8 4] «35 21
Julyeeeavas. . 146.0 88 0 4.71 290
Augustesense . [+] 0 [+ o] [+]
BOPtOmDET e teieeatiterraseriresscerinren o o o o o
Water year 1957-38 coverseasaccreannnanoe 2,166.7 201 0 5.93 4,290




RED RIVER BASIN 55
South Fork of Two Rivers at Pelan, Minn.

Location.- Chain gage, lat. 48°39', long. 96°23', In SW} sec. 30, T. 160 N., R. 44 W.,
a quarter of a mile west of Pelan.

Records avallable.- August 1928 to September 1938 (discontinued).

Extremea.- Maximum discharge observed during year, 285 second-feet May 13 (gage helght,
. ‘eet); no flow for several months.
1928-38: Maximum discharge observed, 1,810 second-feet May 13, 1930 (gage helght,
10.18 feet); no flow frequently.

Remarks.- Records falr. Discharge for Mar. 20 to June 30 computed on basls of elight
Scharge measurements and gage helghts; that for July 1-5 computed on basls of dis-
charge for June 30, weather records, and records for Mud Creek near Sprague, Manltoba.
No flow Oct., 1 to Mar. 19, July 6 to Sept. 30. Gage read once dally.

Discharge, in second-feet, water year October 1937 to September 1938

Dey| OCoct. Nor, Deq. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o 4.0| 32 7.6 0-4
2 0 2.4| 29 9.2 .3
3 0 1.9 29 9.8 .2
4 0 l.s]| =2e 8.0 .2
5 0 1.9 28 11 1
[ [ 1.5| 32 8.4 0
7 0 1.2 42 6.0 0
8 0 1.2 61 6.0 0
9 0 1.2 56 6.4 0
10 0 l.2| 118 3.6 0
1 0 l.0| 166 3.2 [
12 0 l.2| 234 4.6 0
13 0 1.5| 285 4.6 0
114 0 2.0| 268 17 0
16 0 1.7 | 234 18 0
16 [ 1.8 217 17 [
17 o 2.4| 192 17 0
18 0 2.5 | 158 13 0
19 0 3.7| 141 12 0
20 18 5.0| 118 5.8 0
20 5.8 98 3.3 0
22 19 7.0 75 2.2 0
23 14 9.2 61 1.9 o
24 9.6 11 32 1.2 o
25 8.4 14 23 1.1 Q
26 4.3 18 18 .6 [
27 5.6 23 13 .6 0
28 6.0] 25 12 .5 0
29 6.0 34 12 .3 0
%0 6.8 34 9.8 .4 0
a1 3.0 - 7.4 - 0
N Run-off in
Mean acre-feet
[] 0 [ 0
[ [ [ [
[ [ [ ]
506 ] 12.8 9,290
[ [ [ (1]
o [ [ o
20 o 4,01 246
34 1.0 7.40 440
285 7.4 92.2 5,670
18 .3 6.68 397
Auguat ° o* 8 "o 5
lugus .e [ (]
BepPLemDOre.ccctcrroserttrcssescorarensasne o o o o o
Water year 1937-38.ccvsecrcorcaccacscnee 3.406.8 285 [} 9.33 6,760

South Fork of Two Rivers near Bronson, Minn.

Location,- Staff gage, lat. 48°44', long, 96°38', in sec. 32, T. 181 N., R. 43 W., on
abutment of concrete dam, about 1§ miles southeast of Bronson. Zero of gaze 18 953.00
feet above mean sea level.,

Records _avallable.- February to September 1938.

me8 . ~ Dl stage observed during period, 17.60 feet July 7; minimum o“served,
— 2,50 feet Feb, 27 to Mar. 4.
Remarks,.- Stage of pool regulated by concrete dam, with twelve 5-foot bays ani one 24-
inch gate permitting a 22-foot control. Gage readings furnished by Minnesota
Department of Conservation, Division of Dralnage and Waters.

212684 0—40—5



56 RED RIVER BASIN

Gage height, in feet, of South Fork of Two Rivers near Bronson, Minn., water year October 1937
to September 1938

Day| Oct. Nov. Dec. Jan. Feb, Mar. Apr. Nay June July Aug. Sept.
1 - 2,560 | 12,20 14,20 17.20] 17.39] 17.34 | 16,28
2 - 2.50| 12,281 14,44} 17.20| 17.40| 17.30| 16,24
s - 2.50] 12,30( 14,70 17.20( 17.40| 17.26| 16.20
4 - 2,50 12.40| 15.10| 17.20| 17.40| 17.20; 16.20
5 - 2,67 12,80 15.26| 17.20{ 17.40 17.16 | 16.20
6 - 3.67! 12.60| 15.30 17.20 7.601 17.10 16.20
7 - 3,67 12.66| 15.40| 17.10| 17.60| 17.10| 16.20
8 - 3.67| 12,70} 15.44} 17.10| 17.56 17.10 | 16.20
9 - 3,67 12,76 15,50 17.10| 17.56| 17.18 16,20

10 - 3.75 - 16,20} 17.10| 17.50| 17.18 | 16.20
11 - 3,75 - 16,50 | 17.10| 1%.50| 17.16{ 16.00
12 - 3.83 - 16,70 | 17.10| 17.50| 17.10 | 15.94
13 - 5.88 - 16,90 | 17.10| 17.50 | 17.00 | 16,90
14 - 3,92 - 17.10| 17.10) 17.50 | 16,90 | 18.84
15 - 3.92 - 17.10| 17.10{ 17,50 | 16.80 | 15.80
16 - 3.96 - 17.00 | 17.10} 17.50 | 16.90 | 15.78
17 - 3,96 12,80) 17,00} 17.10| 17.50| 16.86 ] 15,70
18 - 4,00 12,90| 16,90 | 17.10( 17.50| 16,80 | 15.70
19 - 4,00| 12,90 16.80] 17.10| 17.40| 16.40| 15,70
20 - 5.26| 12.90| 16.80| 17.10| 1%.40| 16.40] 15.70
21 - 5,30 | 12,90] 16.70| 17.20} 17.40) 16,38 15.70
22 - 6.80| 12,90 16.60| 17.20 17,40 | 16.38 | 15.70
23 - 8,10 12.96) 16,50 | 17,20 17.40 ] 16,36 | 15.68
24 - 9.20| 13.00| 16.50| 17,30 | 17,40 16.34 | 15.68
26 - 10.10| 13.00| 16,40 | 17.34 | 17.40 ] 16.32 15,68
26 - 10.60 | 13.20( 16.80| 17.35] 17.40] 16.30 | 15.68
27 2450 11,00 13,30} 17.10| 17.36| 17.40! 16,30 | 15.66
2,50 11,40 | 13.40| 17.30| 17.36| 17.40| 16,30 | 15,64
29 11.60 13,50 ( 17.30; 17.37| 17.40} 16,30 15.62
50 - 11,90 | 13,80 17.30| 17.38 | 17.40| 16.28 | 15.60
31 - 12.00 - 17.20 - 17,38 | 16.28 -

Two Rivers at Hallock, Minn.

Location.~ Staff gage, lat. 48°47', long. 96°5%', in sec, 13, T. 161 N., R. 49 W., on
abutment of concrete dam, at Hallock.

Records available.- April to September 1938,
TOMBS e — stage observed during period, 8.30 feet June 18-27; minimum observed,
3,10 Teet May 31 to June S.

Remarks.- Stage of pool regulated by concrete dam, with nine 5.67-foot bars and one 30-
by 30-inch gate permitting a.l2-foot control. Gage readings furnished by Minnesota
Department of Conservation, Division of Drainage and Waters.

Gage helght, in feet, water year October 1937 to September 1938

Day| Oct. Nov. Dec. Jan, PFeb. Mar. Apr. May June July Aug. Sept.
1 - 7.10 3.10 8.20 7.60 7.80
2 - 5.10 3.10 8.20 7.50 7.75
3 - - 3.10 8,20 7.40 7.70
4 5.20 - 3,10 8.20 7.40 7.65
5 8,20 - 3.10 8.20 7.40 7.60
6 8,20 5.10 3.40 8.20 7.30 7.65
7 8.20 5.20 3.90 8.20 7.30 7.80
8 8,20 5.20 4.00 8.20 7.30 7.50
9 8,20 5,10 4.30 8.80 7.25 7.48

10 8,20 3.40 4.30 8.20 7.20 7.46
11 ©.20 3460 3.40 8.10 7.20 7.44
12 8.20 4.90 3.40 8.05 7.18 7.40
13 8.20 5.10 3.70 8.03 7.10 7.38
14 8.20 5.40 4.10 8.07 7.05 7.36
15 8.20 5.40 4,90 .95 7.05 Te34
1 8.20 5.40 5.60 7.90 7.00 7.32
17 8.20 5.30 7.10 7.90 7.00 7.30
18 8.20 5.30 8.30 7.90 6.95 7.25
19 8.20 5.30 8.30 7.85 6.95 7425
20 8.20 5.20 8.30 7.85 6.90 7.20
21 8.20 5.20 8.30 7.85 6,90 7.16
22 8.20 5.20 8.30 7.80 8.10 7.12
23 8,20 5,10 8430 7,80 8.10 7,10
24 8.20 5.10 8.30 7.80 8.10 7.00
25 8.20 5.10 8.30 7.8C 8.10 7.00
26 8.20 5.10 8.30 7.€C 8.05 7.00
27 58.20 4.80 8.30 7.8C 8,05 7.00
28 8.20 3.40 8.26 7.80 B 7.00
29 8.20 3.40 8.24 7.80 7.96 7.00
30 8.20 3420 +20 7.7C 7.90 7.00
31 - 3.10 - 7.60 7.85 -




RED RIVER BASIN 57
Middle Fork of Two Rivers near Hallock, Minn.

Location.- Staff gage, lat. 48°46', long. 96°53', in SE} sec. 17, T. 181 N., R. 48 W., 1%
es upstream from mouth and 2§ miles southeast of Hallock.

Records available.- Aprll 1931 to September 1938 (discontinued).

Extremes.- Maximum discharge observed during year, 6.5 second-feet Apr. 29; maximm gage
eight observed, 3.08 feet, Mar. 18; no flow for several months.
1931-38: Maximum discharge observed, 265 second-feet Apr. 19, 1932 (gave height,
5.64 feet) from rating curve extended above 165 second-feet; no flow for several
months each year.

Remarks.- Records poor. Stage-discharge relation affected by ice, aquatic growth, or
ebris on control throughout period of flow; discharge computed on basis of gage
heights, six discharge measurements, and englneer's notes. Gage read twice daily
during period of flow.

Discharge, in aecond-feet, water year October 1937 to Beptembsr 1933

Day| Ooct. Hov. Deo. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 ] 0.1 2.3 1.6
2 o .1 2.8 1.3
s 0 .1 2.5 1.5
4 0 .1 2.4 1.4
5 4 .1 2.4 1.3
[} 0 .1 2.4 .9
7 Q .1 2.4 7
8 o .1 3.2 .6
9 0 .1 2.3 .6
10 o .2 2.3 .6
11 [} o 1.6 .5
12 0 -2 2.0 -4
13 o 5 2.0 4
14 [ .2 2.4 .4
16 [} .1 2.0 <4
16 [} .2 2.2 .3
17 ] .2 2.0 .2
18 5.3 .1 1.6 .2
1o 2.5 .2 1.3 3
20 2.4 .2 1.2 .3
21 7 .2 1.5 .3
22 -3 .2 2.5 .2
23 .3 3 3.2 .2
24 .3 .1 2.4 .1
25 .3 1 1.6 .2
26 .2 1.3 1.1 0
27 .2 .7 1.0 0
28 .2 5.6 .9 0
29 5 4.1 .8 o
30 .2 2.5 .8 o
31 < - 8] -
S d \ Run-off in
N¥onth foot-daya Mean aere-foet
0 0 0 0 [
0 o o [+ [
o [+] [ 0 o
1,521.4 170 (] 4.17 3,020
[ o (4 0 [
0 0 [ o 0
14.0 5.3 0 .45 28
17.6 5.6 .1 .59 35
60.1 3.2 .8 1.94 119
14.6 1.6 o .49 29
0 0 0 0 0
o o 0 0 0
[ o [} 4] [
Bater year 1957-58cscsicesacrccrrcesecss 106.3 5.6 [4] .29 211




58 RED RIVER BASIN
North Fork of Two Rivers near Lancaster, Minn.

Location.- Staff gage, lat. 48°53'21", long. 96°40'01", in NW} sec. 6, T. 162 N., R. 46
., 8miles northeast of Lancaster. Zero of gage 15 963.50 feet above mean sea level
(adjustment of 1928 by Geodetic Survey of Canada).

Records available.- April 1929 to September 1938 (discontinued).

Extremes.- Maximum discharge observed during year, 7.7 second-feet June £-5 (gage helght,
.2 feot); no flow for several months.
1929-38: Maximum discharge observVed, 277 second-feet Apr. 30, 1937 (gage helght,
3.80 feet, determined from high-water marks), from rating curve extenced above 140
second-feet; no flow for several months each year.

Remarks.- Records poor. Discharge for periods of shifting control, Mar. 26-29, May 11-
20, June 24-30, computed on basis of three discharge measurements and gage heights.
Discharge for Mar, 20-25 estlmated. Gage read several times weekly.

Rating table, water year 1937-38 (gage height, in feet, and discharge, in second-feet)
{Shifting-control method used Mar. 26-29, May 11-20, June 24-30)

0.1 [¢] 0.6 2.3
.2 -2 .8 3.9
-3 6 1.0 5.7
.4 1.1 l.2 77
.5 1.7
Discharge, in second-feet, water year Oct 1937 to Bep 1938
Day| Ooct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 o] 1.0 ¥1.0 7.4
2 0 .8 1.0 747
3 0 .8 *1.0 w77
4 o .8 .9 7.7
5 o .5 #1.4 7.9
6 o] 4 1.8 7.2
7 [e] 4 2.2 6.7
8 o] 4 #3.5 #*6.4
9 0 4 4.8 6.0
10 o] 4 #*4.6 #5.6
1 0 -4 4.3 5.3
iz o 4 #3.8 *#4.3
13 0 4 3.3 3.3
14 0 -5 *2.9 2.7
16 [¢] *.5 2.5 #2.2
16 o] .5 #2.2 1.6
17 (4] 5 1.9 #1.1
18 o 5 1.8 -6
19 0 .5 #1.7 #.6
20 1 .6 1.6 -8
21 2 N *#1.6 #.6
22 4 .6 1.5 6
23 3 .6 *2.0 o4
24 2 5 2.6 -2
25 1 #1.0 3.9 #.2
26 5 l.4 -8 .1
27 4 *1.4 *§-7 .1
28 -4 1.5 6.6 0
20 1.0 131 #6.6{ #0
30 1.3 1.0 6.7 o]
31 1.3 - 7.2 -
- Run-off in
Month rmgs” Maximm | Minioum Mean aoro.foot
[ eesreicanrranansectiriesosantonanen o o 0 [} [
Hovember.oo1riomoili i 0 0 0 0 0
DOCOMDOT s e vvosnrorsevorsassnrsarassnrsas o o o o 0
Calendar YOar 1957 ceeccecrcesscrrrercons 1,447 277 o 3.96 2,870
ALY ososoronsvrevrsossovoratasasnonass 0 o 0 o [+
Fobruasy : I o o 0 0
17.9 4 [s] .58 36
20.6 1.5 4 <69 43
97.4 7.2 .9 3.14 193
94.6 7.7 0 3.15 188
0 0 o] ) [¢]
0 o] 0 o [¢]
0 o o] 0 [¢]
Water yoar 1937-38cceccccecsscacevoscans 230.5 77 o .63 458

#Interpolated.



RED RIVER BASIN 59
State ditch BS near Lancaster, Minn.

Location.- Staff gage, lat. 48°52'02", long. 96°40'0l", in southwest corner of sec. 6,
T. » R. 46 W., 7 miles northeast of Lancaster Zero of gage 1s 969.03 feet
above mea_n sea 1evel (adjustment of 1928 by Geodetic Survey of Canada).

Records avallable.- April 1929 to September 1938 (discontinued).

Extremes.- Maximm discharge observed during year, 60 second-feet June 3 (gag: height,
eet, affected by backwater from aquatic growth); no flow Oct. 30 to Mar. 19,
Aug 1 to Sept. 30.
1929-38: Maximum discharge observed, 202 second-feet Apr. 18, 1932; no flow for
several months of most years.

Remarks.- Records poor. Discharge for period of backwater from aquatic vegetatlon, Mar.
to June 28 computed on basis of seven discharge measurements and gage hsights.
Discharge for Mar. 20-25 computed on basis of weather records and records for Middle
Fork of Two Rivers near Hallock. Discharge for Oct. 1-29, July 1-31 computed on basis
of engineers' notes and weather records. No flow Oct. 30 to Mar. 19, Aug. 1 to Sept.

30. Gage read three or four times weekly.

Discharge, 1n second-feet, water year October 1937 to Septembsr 1938

Day| oOot. Hov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. | Sept.
1 [o] 6.5 4.4 58
2 0 4.5 3.9 | 59
3 [} #3.4 #4.2 60
4 o 2.4 4.6 | *59
1] o 1.7 #6.1 &8
6 o #1.4 *7.7 58
7 [} 1.2° 9.2 58
8 0 #*1.0 *25 *58
9 0 -8 40 58
1a 0 *.7 | *39 58
11 0 -6 38 *53
12 o 5| %36 w47
13 [¢] -5 34 42
14 o 6| %33 36
) 1 ¢} #.6 32 #31
‘16 0 .5 %29 26
17 [} -5 26 023
18 o #.5 24 20
19 o] -5 *25 *16
20 1o -6 26 13
21 20 -7 28 *11
22 .8 32 8.5
25 25 7 36 7.4
24 20 -7 1 %39 6.4
25 15 - #1.2 42 #5.0
26 11 1.7 | %46 3.7
27 9.6 #5.3 | %51 3.2
28 19 #4.8 55 2.5 {.
29 *14 6.4 | #55 2.2
30 o 1o 5.0 55 1.9
31 o #B.2 - %56 -
Second- Run-off in
¥onth foot-days Maxinmm Minimum Mean acre-feet
0ctobOr.couc.ivrenesns 29 - o] 0.94 58
November.... o ] o] [} o}
December...... 0 [¢] [o} o [}
Calendar YORr 1937 eeereverscaccnserscoas 2,763.4 180 o 7.57 5,480
JANUATY . vraerecsrtcrioacncsnnens o o [o] [o] o]
Pebruary.cececcseocrss 0 0o [} [s] o
MarChieereecosorvosare 191.8 30 o] 6.19 380
54.3 6.5 «5 1.81 lo8
942.1 56 3.9 30.4 1,870
942.8 60 1.9 31.4 1,870
31 - - 1.0 61
o [¢} o o o
o] o o o o
Wator Fear 1937-38 seearrocuscocsscrsares 2,191.0 60 0 6.00 4,350

#Interpolated.
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Pembina River near Manltou, Manitoba

Location.- Chain gage, lat. 49°08'50", long. 98°33'30", on bLridge near Lea's farm, 9 miles
soutit of Manitou,

Drainage area.- 2,340 square miles,.

Records available.- October 1920 to September 1938 (incomplete) in reports of Geological
urvey. April 1921 to September 1935 in reports of Dominion Water and Power Bureau,
Canada.

Extremes.- Maximum dally discharge observed during year, 223 second-feet Mar. 22; minimum
ally, not determined.
1921-38: Maximum daily discharge observed, 1,620 second-feet Apr. 19, 1923; no
flow on many days in 1934 and 1937.

Remarks.- Records furnished by Dominion Water and Power Bureau, Department of Mines and
Resources, Canada. Discharge for period of missing gape heights, Sept. 1-30, cem~
puteddgn basis of one discharge measurement. No records Nov. 1 to lMar. 21. Gage read
once ily.

Discharge, in second-feet, water year October 1937 to September 1938

Dayj Oct. Nov. Dec. Jen. Feb. Mar. Apr. May June July Aug. Sept.
1 0.2 - 8¢9 e 44.8 5.2 5.6
2 2 - 107 69 42.4 4.4 5.2
3 .2 - 109 70 42.4 4.8 6.0
4 3 - 94 69 41.2 5.6 5.2
5 .3 - 104 | 68 39.4 6.7 4.8
6 .3 - 96 89 36.4 7.5 4.6
7 .2 - 80 68 52.4 7.9 2.8
8 -2 - 81 68 30.7 4.8 2.2
9 -2 - 83 68 30.2 5.2 2.3
10 .2 - 82 66 28.5 6.0 2.6
11 .2 - 8l 64 26.9 6.0 2.2
12 5 - 8l 62 24.7 5.2 2.0
pt] 3 - 80 65 21.5 4.8 1.8
14 3 - 8 65 18.0 4.6 1.7
15 .3 - 74 67 19.0 4.2 1.4
16 .3 - 73 66 18.0 4.4 1.3
17 .3 - 3 63 18.0 5.0 1.3
13 o3 - 72 80 17.6 5.0 1.3
19 3 - 72 56 17.6 5.6 l.2
20 -3 - 73 &5 15.3 6.0 -8
21 .3 - 74 54 13.5 4.4 .5
22 ] 223 75 53 10.8 5.0 -3
23 3 169 3 53 10.4 5.6 .2
24 -3 148 72 54 11.2 6.0 -2
25 .2 127 71 53 10.4 5.2 .2 #0.1
26 -2 120 73 52 9.0 4.8 .1
27 .2 121 74 51 7.6 4.6 .1
28 .1 124 76 50 6.7 5.2 o1
29 .1 133 76 46.6 6.0 4.6 -1
30 .1 127 74 45.4 6.0 4.0 .1
31 .1 lol - 46.5 - 4.4 .1
Per Run-off
Second-
Month . Maximum | Minimm Mean square
foot-days mile | Inches | Asre-feet
October.ccecvisncrevaronnenas 7.4 0.3 0.1 0.2 | 0.000 [ 0.000 15
November. .. . - - - - - - -
DOCOmMDeT s s ivererecnnannancans - - - - - - -
Calendar year cracenaan
JOOUATY o et evenunnvoncrcsosane - - - - - - -
February.....cooece. - - - - - - -
March 22-31........ 1,393 223 lol 139 -059 -022 2,760
2,420 109 71 81 .035 +039 4,800
1,868.6 72 45.4 60 .026 .030 | 3,70
656.5 44.8 6.0 21.9 .009 -010 1,300
le2.7 7.9 4.0 5.2 -002 .002 323
.. 58.3 6.0 .1 1.9 .001 .001 116
September........ 3.0 - - .1 .000 .000 6.0
Water year sesesssas

#Discharge measurement .
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Pembina Rlver at Neche, N. Dak.

Location.- Chaln gage, lat, 48°59', long. 97°33', in sec. 36, T. 164 N., R. 54 W., half a
mile north of Neche. Rubble masonry control, in sec. 31, T. 164 N., R. 53 W., was
completed in March 1938.

Drainage area.- 2,960 square miles.

Records avallable.- May 1903 to September 1915, April 1919 to September 1938.

Average discharge.- 19 years (1919-38), 109 second-feet.

Extremes.- Maximum discharge observed during year, 630 second-feet Mar. 20 (gage height,
N ‘eet); no flow Jan. 1 to Mar. 15, Aug. 3 to Sept. 30.

1903~15, 1919-38: Maximum discharge observed, 3,870 second-feet May 2, 1904 (gage
height, 20.9 feet); no flow on many days in period 1932-38.

Remarks.- Records good except those for period when stage-discharge relation was affected
by shifting control, Oct. 23 to Dec. 31 (computed on basis of two dlschargs measure-
ments, gage helghts, and observer's and englneer's notes), those for period of missing
gage helghts, Jan. 1 to Mar. 16 Ecomputed on basls of engineers' notes), and those for
days of ice effect, Mar. 17, 18 (computed on basis of gage heights and engineers'
notes), all of which are poor. Gage read once dally.

Rating tebles, water year 1937-38 except perlods of ice effect (gage height, in fiet,
and discharge, in second-feet
Shifting-control method used Oct. 23 to Dec. 31

Oct. 1 to Mar. 16 Mer. 17 to Sept. 30
1.6 0 2.2 0.9 2.6 7.0 5.7 © 6.0 36 6.6 154 7.6 486
1.8 -2 2.3 1.8 5.8 8.0 6.2 69 6.9 230 8.0 680
2.0 .4 2.4 3.8 5.9 21 6.4 109 7.2 323
Discharge, in second-feet, Wwater year October 1937 to Septembsr 1938
Day| Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.1 0.6 0.2 o 107 98 54 20 0.8
2 1 -8 -2 [+] 64 94 a7 17 8
s .1 .6 .2 [ 86 26 49 18 o]
4 .1 «5 .2 [o] 142 103 47 17 o]
b .1 .5 .2 0 140 94 47 14 0
8 1 .5 .2 <] 124 90 46 20 ]
7 .2 6 .2 [ 154 82 41 20 [}
8 2 <5 2 o 129 84 39 22 0
9 .2 .5 .2 0 113 86 41 21 [
10 2] 4 2 o] 113 20 14 [o]
11 2 4 2 0 107 90 44 13 o
12 .2 .4 .2 0 103 84 44 11 ]
3 .1 -4 2 0 90 86 41 17 o]
14 .1 .3 -2 ] 94 8 36 [}
15 .1 3 2 [o] 90 8 38 17 o
18 .1 2 2 20 88 ki) 38 13 o
by .1 2 .2 120 90 S0 34 14 4]
18 o1 3 .2 341 88 77 34 12 0
19 2 -3 -2 630 94 80 34 9.3 o]
20 -2 .3 .2 630 86 7 36 8.0 [¢]
21 -3 3 2 485 s2 78 34 9.3 [+]
22 3.6 3 .1 565 86 3 32 12 ]
23 5.1 3 .1 555 82 71 26 8.0 o
24 3.2 .2 .1 555 82 69 28 11 ]
25 2.8 2 .1 a7s 7s 60 27 13 o
26 1.8 2 «1 323 94 62 24 7.2 ]
27 1.5 2 .1 244 98 80 26 4.0 o
28 1.0 2 .1 203 116 80 3.2 ]
20 1.2 .2 .1 178 105 57 24 1.8 ]
S0 1.1 2 .1 178 105 57 24 -8 4
5 .8 - W1 166 - 55 - .8 0
S d « N Run=~off in|
Nonth foot-days Mean acre-feet
00LODOT. cvveirienreceorrcnntionessacnnanes 26.2 5.1 0.1 0.81 50
November.... 10.9 -8 2 +36 22
December......... 5.2 .2 .1 <17 10
8,548.0 213 ] 25.4 16,960
[} 0 [ 0 [
o 0 ] ] 0
5,661 830 0 179 11,030
3, 154 64 101 8,010
2,428 103 55 8.3 4,820
1,099 54 22 36.6 2,180
386.2 22 -8 12.5 66
1.8 -8 4] -06 3.2
0 o [s] ]
12,547.1 630 ] 34.4 24,890
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Roseau River at Malung, Minn.

Location.~ Staff gage, lat. 48°47', long. 95°43', in sec. 18, T. 161 N., R. 39 W., half
a mile north of Malung.

Records avallable.- August 1928 to June 1938 (discontinued).

Extremes.- Maximum discharge observed during period, 1,780 second-feet May 11 (gage
elght, 12.44 feet); minimum observed, 5.8 second-feet Oct. 13; minimum gage helght
observed, 2.55 feet June 27.

1928-38: Maximum discharge observed, that of May 11, 1938; no flow =t times.

Remarks.- Records good except those for period when stage-discharge relation was affected
y debris, ice, or shifting control, Mar. 18 to Apr. 28, which were comruted on basis
of three discharge measurements, gage heights, weather records, and reccrds for sta-
tion at Ross and are fair, and those for period of backwater from beaver dam, Oct. 1
to Nov. 14 (computed on basis of one discharge measurement, gage heights, and records
for station at Ross), and those for Mar. 16-17 (estimated on basis of weather records),
which are poor. Gage read once dally except May 9-16, when it was read twice daily.

Discharge, in second-feet, October 1937 to June 1938

Day | Oct. Nov. | Mar. |Apr. | May | June Day | Oct. | Nov. | Mar. Apr. May | June
1 8.0 14 - 116 260 134 16 7.2 - 20 34 706 52
2 8.0 15 - 93 242 | 125 17 7.8 - 60 55 | 652 55
3 7.4 16 - 85 251 116 1s 7.8 - 134 6% 573 50
4 6.2 16 - 52 251 | 1lo 19 8.3 - 175 8e | 489 | 38
5 6.6 16 - 38 277 28 20 8.9 - 392 87 | 412 34
6 7.0 16 - 48 342 93 21 10 - 189 87 | 362 30
7 7.4 16 - 50 382 a8z 22 11 - 154 7€ | 295 22
8 7.4 14 - 33 489 74 23 12 - 128 93 | 260 26
9 7.0 13 - 26 668 65 24 12 - 122 74 226 25

10 8.3 13 - 22 | 1,450 68 25 12 - 104 6F | 203 25

11 8.5 13 - 22 | 1,780 71 26 | 15 - 104 7€ | 189 22

12 6.2 14 - 27 | 1,3% 62 27 14 - 62 141 | 168 22

13 5.8 15 - 25 |1,100| 60 28 | 14 - 60 | 18¢ | 154 | 22

14 6.4 15 - 27 905 60 20 14 - 62 234 | 134 | 23

15 6.2 - - 32 830 55 30 14 - 74 251 | 122 25

1 14 - 82 - 116 -
Second-~ Run-off in
Month footdays Maximum Minimum Mean acre-feet

October. . 288.2 15 5.8 9.30 572

November 206 16 13 14.7 409

March 16-31 1,922 392 - 120 3,810

April 2,271 251 22 75.7 4,500

May.. 15,667 1,780 116 505 31,080

June. 1,747 134 22 58.2 3,470

Roseau River near Roseau, Minmn.

Location.~ Staff gage, lat. 48°55'24", long. 95°16'02", in SWi sec. 24, T. 163 N., R. 40
A th principal meridian, on steel highway bridge, 5% miles north of Roseau. Zero
of gage 1§ 1,023.21 feet above mean sea level (adjustment of 1928 by Geodetic Survey
of Canada).
Records available.- April 1930 to September 1938 (incomplete).
EXtremes.- Maximum water-surface elevation observed during period, 1,036.24 feet May 12;
minimum observed, 1,030.49 feet May 6.
1930-38: Maximm water-surface elevation observed, that of May 12, 1938; minimum
observed, 1,023.00 feet Sept. 2, 1936.
Remarks.- Gage heights have been reduced to mean sea-level datum. Gage read twice dally.

Elevation, in feet, May 6-28, 1938

May 6  1,050.49 May 14 1,035.95 May 22 1,033.64
7 - 15  1,035.68 25 1,033.31
8 - 16  1,035.44 24 1,033.06
9  1,033.42 17 1,035.14 25 1,032.75
10 1,034.86 18 1,034.78 26 1,032.43
11 1,035.83 19 1,034.46 27  1,032.16
12 1,036.20 20 1,034.18 28 1,031.78
13 1,036.17 21 1,033.83
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Roseau River at Ross, Minn.

Location.- Water-stage recorder, lat. 48°54'37", long. 95°55'18", in SE} sec. 27, T.
3 N., R. 41 W., a quarter of a mile north of Ross. Zero of gage is 1,018.44 feet
above mean sea level (adjustment of 1928 by Geodetic Survey of Canada).

Drainage area.- 1,030 square miles.
Records available.- July 1928 to September 1938.
Average discharge.- 10 years, 141 second-feet.

Extremes.- Maximum discharge during year, 2,290 second-feet May 18 (gage helght, 14.64
; minimum discharge, 4.0 second-feet Aug. 28, Sept. 3.
1928-38: Maximum discharge, that of May 18, 1938; minimum, 2.0 second-feet, Aug.
12, 1936.

Remarks.- Records good except those for perilod of backwater from aquatic vegetation June
to Sept. 30, which were computed on basls of five dlscharge measurements and gage
heights and are fair, and those for period of ice effect, Nov. 14 to Dec. 31 (com-
puted on basis of one discharge measurement and weather records), and period of
missing gage helghts, Jan. 1 to Mar. 27 (computed on basis of three discharge measure-
ments, weather records, and engineers' notes), which are poor.

Discharge, in second-feet, water year October 1937 to September 1938

Day| Oect. Kov. Deo. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 37 34 19 502 752 1,390 46 1 5.3
2 40 36 18 502 784 1,290 43 17 5.5
3 41 33 18 478 818 1,200 40 17 5.0
4 42 39 hE:} *#393 836 1,100 38 14 4.8
1} 43 36 17 #309 872 1,030 37 11 5.7
6 45 41 15 10 224 930 950 44 8.4 6.0
7 43 38 15 215 990 872 56 6.8 6.8
8 41 37 15 206 1,080 818 92 5.8 6.8
9 41 36 15 188 1,240 736 108 7.0 5.8

10 40 36 15 154 1,440 659 99 11 6.8

11 44 36 14 197 1,650 588 96 19 2.2

12 44 36 13 15 202 1,810 526 87 22 9.4

13 45 38 13 110 t12 30 206 1,960 454 84 19 S.8

14 44 38 12 60 206 5,070 454 71 17 8.0

16 40 38 11 100 206 2,180 502 58 14 7.0

16 38 38 12 200 206 2,230 502 48 12 6.6

17 37 38 12 300 220 2,260 466 41 11 11

18 38 36 12 400 249 2,290 414 35 7.8 14

19 42 32 12 500 284 2,260 374 32 8.6 12

20 42 28 11 600 314 2,230 324 31 9.2 9.4

21 41 25 11 700 334 2,180 264 31 #8.6 8,0

22 40 21 1n 800 344 2,150 215 31 8.0 7.0

23 39 19 11 850 334 2,120 166 30 6.2 6.6

24 38 20 11 900 324 2,040 131 29 7.0 6.0

25 38 22 11 800 314 1,990 105 28 6.6 5.3

26 44 24 10 700 394 1,940 90 24 5.3 5.3

27 48 24 10 600 616 2860 76 21 5.7 5.4

28 39 24 10 538 704 1,760 61 20 5.0 6.2

29 34 23 10 526 736 1,680 56 20 4.8 6.4

30 34 21 10 538 752 1,600 50 1s 4.6 6.4

31 34 - 10 526 - 500 - 15 4.6 -

. Second- Run~-off in
¥onth footedays Maxiyum Minimm Mear acre-feet

OotobOr.ccce . rcenreasoncssresccossannnsns 1,256 48 34 40.5 2,490

NOVOMDOr . «vvevrssrceseerrosvronnrasnsosens 947 41 19 31.6 1,880
DOCOMDOr . o sesaronosncssorsanrassocsssans 402 19 10 13.0 797

Calendar year 1937..c.ceeverccnrecssnsen 96,518.1 1,570 - 264 191,400
310 - - 10 615

280 - - 10 555

9,793 900 - 316 19,420

10,343 752 184 345 20,520

51,802 2,290 752 1,661 102,200

15,863 1,390 50 529 31,460

1,453 108 15 46.9 2,880

Avgust. .. 321.0 22 4.6 10.4 637
BOPtemDeT e vrserorarrroncercrorcacrierne 216.5 14 4.8 7.22 429
Water year 1937-38ceececcrnvenresnvanens 92,686.5 2,290 4.6 264 183,900

#Gage height missing; dlscharge Interpolated.
tDischarge measurement.
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Roseau River near Badger, Minn.

Location.- Water-stage recorder, lat. 48°54'42", long. 96°00'24", in SWi sec. 30, T.
Zero of gage 1s 1,016.90 feet above mean

.

remes.-

minimm recorded, 1,018.65 feet Oct. 18.
MaxImum water-surface elevation recorded, that of May 18, 1938; minimum
recorded, 1,017.73 feet Sept. 2, 1929, and July 22, 1932

1928-38:

R. 41 W., 9 miles north of Badger.
sea level (adjustment of 1928 by Geodetlic Survey of Canada).
Records avalilable.- August 1928 to September 1938 (1incomplete).

mum water-surface elevation recorded during year, 1,030.31 feet May 18;

Remarks.- Gage helghts have been reduced to mean sea-level datum.

Elevation, in feet, water year October 1937 to September 1938

Day Cct. | Mar. Apr. May {June July Day| Oect. Mar. Apr. May | June July

1 |18.70 - 23.33 [ 25,00 |27.63 | 19.25 16 | 18.71 - 20,81 | 30.12| 23.72 | -

2 {1877 | = 22,91 | 25.12 [27.31 | 19.19 17 | 18.67 - 20.93 | 30.21 | 23,46 | -

3 | 18.82 - 22.68 [ 25.29 [27.00 [ 19.13 18 | 18.68 - 21,19 | 30.28 | 23.11| =

4 | 18.82 - - 25.40 |26.68 | 19.09 19 | 18,73 - 21.44 | 30.27 | 22,70 | -

5 | 18.84 - 21.44 | 25.55 |26.38 | 19.06 20 - - 21.79 | 30,19 | 22,30 | -

6 | 18,90 - 21.20 | 25.83 | 26,08 | 19,19 21 - - 22,00 | 30.09 | 21.84 | -

7 | 18.87 - 20,96 | 26,07 | 29.79 | 19.39 22 - - 22,09 [ 29.99 | 21.35 | -~

8 | 18.81 - 20,87 | 26.54 | 25.50 | 19,94 23 - - 22,01 | 29.89| 20,90 -

9 | 18.78 - 20.70 | 27,14 |25.18 | 20.29 24 - - 21.93 | 29.73 | 20.50| -
10 | 18,77 - 20.62 | 27.75 | 24.82 | 20.23 25 - - 21.83 | 29.52] 20.23 | -
11 | 18.83 - 20.70 | 28.34 | 24.47 | 20.16 26 - - 22,30 | 29.34| 20,01} -
12 | 18.86 - 20.78 | 28,86 | 24,00 | 20,07 27 - - 24,03 29.10| 19.77| -
13 | 18.86 - 20.83 | 29,33 | 23.52 | 20.02 28 - - 24.68| 28,84 19.56 | -
14 | 18.83 - 20,85 | 29.73 | 23.46 | 19.88 29 - 25.71 | 24.88 | 28.54 | 19.41| -
15 | 18,77 - 20.84 | 29.97 | 23.71 | 19.63 30 - 25.72 | 24.97 | 28.27 ] 19.33| -~

31 - 23,73 - 27,95 - -
Note.~ Add 1,000 feet to obtain elevation above mean sea level.
Roseau River near Haug, Minn.
Location.- Water-stage recorder, lat. 48°55'22" , long. 96°12'26", in SEf ssc. 21, T.

., R. W., 8% mliles northwest of Haug and 5 miles south of international bound-
ary. Zero of gage is 1,014.02 feet above mean sea level (adjustment of 1928 by Geo-
detic Survey of Canada).

Records available.- April 1932 to September 1938 (incomplete).
remes.— mum water-surface elevation recorded during year, 1,023.35 feet May 22;

minimum recorded, 1,016.91 feet Oct. 18.

1932-38: Maxlmum water-surface elevation recorded, that of May 22, 1938; minlimum

recorded, 1,014.74 feet Aug. 8, 1933.
Remarks.- Gage heights have been reduced to mean sea-level datum.

Elevation, in feet, water year October 1937 to Beptember 1938

Day { Oct. | Mar. | Apr. | May |June Day | Oct, | Mar. | Apr. | May |June
1 17.04 - - 21.27 | 23.04 16 17.05 - 17.70 [ 23.18 | 20,88
2 [17.08 - - 21.34 | 22,97 17 17.02 - 17,72 | 23.20 | 20.47
3 | 17.10 - - 21.42 | 22,93 18 16.96 - 17.88 | 23.24 | 20,16
4 |17.07 - - 21,561 | 22,84 19 | 16.96 - 18.07 | 23.27 | 19.77
6 | 17.05 - - 21.62 | 22.76 20 17.00 - 18.33 | 23.28 | 19.38
6 17.01 - - 21.77 | 22.67 21 - - 18.56 | 23.29 | 19.00
7 17.06 - - 21,91 | 22.58 22 - - 18.69 | 23.31 | 18.64
8 {17.05 - - 22,09 | 22.50 23 - - 18.76 | 25.32 | 18.10
9 |17.05 - 17.87 | 22.27 | 22.39 24 - - 18.70 | 25.29 | 17.73

10 | 17.07 - 17.60 | 22.45 | 22,24 25 - - 18.65 | 23.28 | 17.42

- 11 17.08 - 17.59 | 22.60 | 22.08 26 - - 18.78 | 23.25 | 17.19

12 {17.06 - 17.64] 22,73 | 21.86 27 - - 19.70 | 23.22 | 17.04

13 17.09 - 17.68] 22.89 | 21.50 28 - - 20,60 | 23.17 -

14 | 17.11 - 17.71 | 23.02 | 21.07 29 - - 21.00 | 23.15 -

15 | 17.1¢c - 17,71} 23.11 | 20,54 30 - 20.49] 21.18 | 23.11 -

31 - 20.38 - 23.08 -

Note.~ Add 1,000 feet to obtain elevation above

mean sea level.
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Roseau River at head of State ditch 51, near Oak Point, Minr.

Location.- Staff gage, lat. 48°56'53", long. 96°22'56", in NE} sec. 18, T. 163 N., R.
. fifth principal meridian, at head of State ditch 51 (known locally as Caribou
cut-off ditch), 2 miles southeast of Oak Point, and 2% miles south and 3 miles east
of Caribou. Zero of gage is 1,007.88 feet above mean sea level (adjustment of 1928
by Geodetic Survey of Canada).

Records available.- April 1933 to September 1938 (incomplete).
Extremes.- Maximum water-surface elevation observed during year, 1,018.8¢ feet May 26;
minImum observed, 1,011.15 feet June 30.
1933-38: Maximum water-surface elevation observed, that of May 26, 1938; minimum
observed, 1,009.66 feet Aug. 11, 12, 1933.

Remarks.- Gage heights have been reduced to mean sea-level datum. Gage read once daily.

Elevation, 1n feet, 1938

May 28 18,563 June 5 17.93 June 18 14.89
25 18.81 6 17.67 19 14.51
26 18.89 9 17.05 24 12.37
28 18.87 11 17.03 27 11.65
29 18.83 12 16.97 28 11.45
June 1 18.26 14 16.15 29 11.27
3 18.17 16 15.97 30 11.15

Note.~ Add 1,000 feet to obtain elevation above
mean sea level.

Roseau River at Oak Point, Minn.

Location.- Staff gage, lat. 48°58'48", long. 96°24’19", in SE% sec. 36, T. 164 N., R.
., at Oak Point, 2 miles east of Caribou. Zero of gage is 1,005.70 feet above
mean Sea level (adjustment of 1928 by Geodetlc Survey of Canada).

Records avallable.- April 1933 to September 1938 (incomplete).
Extremes.- Maximum water-surface elevation observed during year, 1,015.37 feet May 26,
H nimum observed, 1,007.41 feet June 30.
1933-38: Maximum water-surface elevation observed, that of May 26, 27, 1938;
minimum observed, 1,006.21 feet Aug. 11, 13, 1936.

Remarks.- Gage heights have been reduced to mean sea-level datum. Gage read once daily.

Elevatlon, in feet, 193e

May 256 15.29 June 5 14.51 June 17 11,72
26 15.37 6 1l4.21 19 11.10

27 15.37 7 14.03 20 10.66

28 15.36 8 14.01 21 10.00

29 16.20 9 13.91 22 9,54

30 15.17 10 13.77 23  9.26

31 15,16 11 13.56 2¢ 9,00
June 1 14.99 12 13.39 25 8.24
2 14.91 15 135.11 27  7.61

3 14,77 15 12,46 28  7.53

4 14.69 16 11.82 29 7.41

Note.~ Add 1,000 feet to obtain elevation above
mean sea level.
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Roseau River below State ditch 51, near Caribou, Minn.

(International gaging station)

Location.- Water-stage recorder, lat. 48°58'54", long. 96°27'46", in SWi sec. 34, T.
%31 N., R. 45 W., 200 yards downstream from State ditch 51 (locally known as Caribou
cut-off ditch) and 1 mile west of Caribou. Zero of gage 1s 1,002.14 feet above mean
sea level (adjustment of 1928 by Geodetic Survey of Canada).

Records available.- April 1929 to September 1938 (winter records incomplete).

Extremes.- Maximum discharge during year, 1,750 second-feet May 27 (gage. height, 8.05
feet); minimum, 3.6 second-feet Sept. 5.
1929-38: Maximum discharge, 1,880 second-feet Apr. 13, 1932 (gage height, 8.80
teet, affected by ice); no flow Aug. 13, 1936.

Remarks.- Records for Mar. 27-31, Apr. 10 to July 31 are good; others are poor. No
Tecord Jan. 1 to Mar. 1l. Discharge for period of shifting control, Oct. 1 to Nov.
16, computed on basis of two discharge measurements, gage heights, and records for
station at Ross. Discharge for period of ice effect, Nov. 17-20, computed on basis
of one discharge measurement and gage heights; that for perlods of missing gage
heights, Nov. 21 to Dec. 31, Mar. 12-26, Apr. 1-8, computed on basis of three dis-
charge measurements, weather records, and records for station at Ross; that for period
of backwater from aquatlic growth, July 11 to Sept. 30, computed on basis of two dis-
charge measurements and gage heights. This 1s one of the international gaging stations
maintained by the United States under agreement with Canada.

Discharge, in second-feet, water year October 1937 to Beptember 1938

Day| Oot. Hov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 32 36 22 - 600 726 1,660 74! 18 4.4
2 29 27 20 - 580 766 1,610 67 17 4.4
3 31, 32 19 - 650 770 1,660 61 17 4.2
4 33 33 17 - 520 770 1,620 62 14 4.0
b 36 28 16 - 450 S00 1,480 80 14 3.8
6 38 29 15 - 350 830| 1, &6 14 4.2
7 37 36 14 - 250 860| 1,320 66 12 4.4
8 38 42 14 - 220 820 1,280 63 11 4.4
9 38 37 13 - 200! 860| 1,280 88 10 5.0

10 36 35 13 - 182 980 1,240 111 11 6.8
1 36 33! 13 - 181f 1,010{ 1,180 108 9.4 6.0
12 37 33 12 10 186 1,010 1,100 103 9.0 4.2
1s 37 36 12 15 191] 1,040] 1,040 93 12 1.2
14 38 37, 11 20 197| 1,040 950 86 16 4.6
15 38 26 11 30| 97| 1,070 860 ™ 14 6.2
16 37 30 20 560 193 1,140 770 62 13 7.0
17 36 33 o 90 193| 1,240 710 52 11 7.0
18 36 32 10 150 200 1,320 635, 45 9.8 6.6
19 33 33 10 260 221 1,440 568 42 10 8.2
20 35 33 10 350 252] 1,520 482 36 9.4 7.0
21 36 31 10 500 2841 1,610 408 33 7.4 9.0
22 36 27 10 600 306 1,660 339 32 7.0 9.0
23 36 24 10 740 317] 1,660 264 29 6.2 7.8
24 35 21 1o 800 317 1,700 212 29 5.4 6.2
25 56 19 10 820 317 1,750 173 26 6.2 5.8
26 36 20 10 830 3171 1,760 146 25 6.4 6.6
27 36 22 10 850 381 1,760 126 25 5.4 5.8
28 39 24 10 800 532| 2,750 107 22 5.4 5.4
29 42 24 10 770 650 1,760 93 21 4.8 5.4
30 36 24 10 695 710} 1,700 81 19 4.8 6.2

31 32 - 10 635 - 1,700 - 18 4.6 -
1 Run-off in|

Moan acre-feet
42 29 35.8 2,200
42 19 20.9 1,780
cecevisaescasseesaarss 22 10 12.3 758
Calendar year 1937.cc.coeesesscennscvans 97,269 1,380 - 266 192, 900
8,985 830 10 449 17,520
10,044 710 181 336 19,920
38,880 1,760 726 1,264 77,120
. . 8, 19 48,760
»6 1 18 54.2 3,330
Avgust... 314.2 18 4.6 10.1 625
Beptembercec.cesioevosvsroervacsnrrasrivses 169.8 9.0 3.8 5.66 337

Water year csesecvevscrssoecenaos
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Roseau River at international boundary, near Caribou, Minn.

Location.- Water-stage recorder, lat. 48°59!'57", long. 96°30'20", near center of sec.

, T. 164 N,, R. 45 W., about 400 feet upstream from last international-boundary
crossing and about 3 miles northwest of Caribou. Zero of gage 1s 1,002.59 feet above
mean sea level (adjustment of 1928 by Geodetic Survey of Canada).

Records avallable.- May 1933 to September 1938 (incomplete).
tremes.- <Imum water-surface elevation recorded during year, 1,008.59 feet May 28,

; minimum not determined.

1933-38: Maxlmum water-surface elevation recorded, 1,006.79 feet Apr. 20, 1936
(affected by ice); minimum recorded, 1,001.97 feet nug. 14, 1933.

Remarks.~ Gage heights have been reduced to mean sea-level datum.

Elevation, in feet, 1938

Dey | Mar. Apr. May | June Day | Mar. Apr. May | June
1 - - 4.97 | 6.66 16 - - 5.80 | 5.00
2 - - 4,95 6.51 17 - - 5.98 4.85
3 - - 4,96 | 8,47 18 - - 6.14 | 4.67
4 - - 4.98 6.43 19 - - 6.27 4.47
5 - - 5.03 | 6.37 20 - - 6.37 4.29
[ - - 5.09 6.20 21 . - 6.45 -

7 - - 5.20 | 6.20 22 - - 6.47 -

8 - - 5.31 | 6.13 23 - - 6.49 -

9 - - 5.40 | 6.09 24 - - 6.53 -
10 - - 5.44 | 6.08 25 - - 6.56 -
11 - - 5.48 | 5.94 26 - - 6.57 -
12 - - 65.53 5.81 27 5.31 - 6.58 -
13 - - 5.68 5.64 28 -5.22 4.43] 6.59 -
14 - - 5.64 5.42 29 5.24 4.70| 6.57 -
15 - - 5.67 | 5.17 30 5.05 | 4.81| 6.56 -

31 4.91 - 6.56 -

Note.- Add 1,000 feet to obtain elsvation sbove mean sea level.

South Fork of Roseau River near Malung, Minn.

Location.- Staff gage, lat. 48°47', long. 95°44', 1in center of sec. 7, T. 161 N., R.
., 1 mile northwest of Malung.

Drainage area.~ 265 square miles.
Records avallable.- May 1911 to September 1914, July 1928 to June 1938 (discontinued).
tremes.— Imum discharge observed during period, 906 second-feet May 11 (gage height,
.17 feet, from floodmarks); no flow Oct. 3-4.
1911-14, 1928-33: Maximum discharge observed, 1,040 second-feet Oct. 1, 1912
(gage height, 10.3 feet, present datum), from rating curve extended above 390 second-
feet; maximum gage helght, that of May 1, 1938; no flow at times.
Remarks.- Records good above 20 second-feet and poor below. No record Nov. 15 to Mar.
. Discharge for perlods of ice effect, Nov. 14, Mar. 18-19, computed on basls of
records for preceding and following days and records for Roseau River at Malung.
Gage read once daily.

Rating teble, water year 1937-38 except periods of ice effect (gage height, in feet, and
discharge, in second-feet)

1.4 0 2.2 11.5 4.0 B84 11.0 609
1.6 .5 2.4 17 5.0 154 13.0 789
1.8 2.6 3.0 35 7.0 294 14.2 906
2.0 6.6 3.5 6B 9.0 448

Discharge, in second-feet, water year October 1937 to September 1938

Day | Oct- | Nov. | Mar. | Apr. | May | June Day | Oct. | Nov. | Mar. Apr. | May { June
1 0.1 0.1 - 23 7 | 23 16 0.1 - - 1.1 | 512 9.8
2 1 .1 - 24 65 | 20 17 -1 - - 3.9 | 466 | 10
3 o] .1 - 20 6s | 22 18 -1 - 19 3.3 | 368 7.8
4 ] .1 - 14 58 | 28 19 .1 - 217 2.5 | 301 6.8
5 .1 .1 - 14 75 17 20 .1 - 308 8.8 | 252 4.2
6 .1 .1 - 16 140 1a 21 o1 - 273 8.8 | 210 5.5
7 .1 .1 - 9.8 | 189 | 11 22 .1 - 182 7.6 | 175 6.4
8 .1 -1 - 9.2 | 301 | 11 23 .1 - 126 9.8 | 133 3.5
9 .1 .1 - 8.3 | 512 8.8 24 -1 - 78 26 112 2.3
10 o1 .1 - 5.1 | 708 | 10 25 .1 - 52 12 75 2.0
11 .1 .1 - 2.5 906 | 11 26 .1 - 44 8.8 60 2.5
1= -1 .1 - 2.2 846 16 27 .1 - 40 34 50 2.5
13 .1 .1 - 3.5 753 12 28 1 - 28 52 42 2.5
14 .1 .1 - 2.0 663 14 29 .1 - 22 69 34 1.1
15 .1 - - -8 | 576 | 13 30 -1 - 20 75 29 1.2
31 -1 - 28 - 286 -
Second . , o [Run—ofs 1n)
¥onth foot-days a1 acre-feet
[ e R R R T T F T T RN 2.9 0.1 3] 0.09f 5.8
November 1.4 Y 1 .10 2.8
ch 1,537 308 20 110 3,060
Aprilecccieccecacocenanse 477.0 75 -8 15.9 946
MBYeereroeeraosavosannans 8,758 906 26 283 17,370
JUN@eeuesnonenesnnososencsccasasoaraosnane 293.9 23 1.1 2.80 583
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Mud Creek near Sprague, Manitoba
(International gaging station)

Locatlon.- Water-stage recorder, lat. 48°59'33", long. 95°39'43", in NEi sec. 34, T.
164 1N., R. 39 W., nalf a mile south of international boundary, 3z miles south of
Sprague, Manitoba, and 14 miles northeast of Roseau, Minn. Zero of gags is 1,038.4
feet above mean sea level (adjusiment of 1928 by Geodetlc Survey.of Canada).

Drainage area.- 162 square miles.
Records available.- September 1928 to September 1938 (incomplete).

Extremes.- Maximum discharge durlng year, 745 second-feet lMay 11 (gage helght, 11.70
eel); minimm, 0.2 second-foot Sept. 1, 5, 28-30.

1928-38: Meximum discharge, 1,560 second-feet July 17, 1937 (gage height, 14.70
feet, affected by backwater from aquatlic vegetatlon), from rating curve extended
above 860 second-feet; no flow Aug. 8-10, 1934, and on several days In August and
September, 19356.

Remarks.~ Records good except those for periods of missing gage heights, Oct. 16-18,
ept. 23~26 (interpolated), March 1-25 (estimated on basis of weather rscords), those
for periods of shifting control, Mar. 29 to Apr. 25, Sept. 16-22, 29-30 {computed on
basis of three discharge measurements and gage heights), and those below 20 second-
feet, all of which are poor. This station is one of the international gaging stations
maintained by the United States under agreement with Canada.

Discharge, In second-feet, water year October 1937 to Beptember 1938

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Bept.
1 13 9.8 64 264 110 16 2.1 0.2
2 14 9.9 52 250 10l 15 2.2 .3
3 14 9.9 52 264 92 14 2.2 .3
4 14 9.4 50 250 86 13 1.7 .3
[ 15 9.4 50 257 ™ 12 1.4 .3
6 15 10 50 350 74 12 1.2 3
7 14 - 50 350 70 12 1.1 .3
8 13 - 50 408 65 12 1.0 .4
9 13 - 3 1 50 620 62 11 1.6 1.0

10 13 - - 50 745 62 11 3.0 1.8
u 12 - 45 720 60 12 2.7 1.7
12 12 - 48 600 56 11 2.2 1.3
13 12 - 50 505 52 1o 1.7 1.0
14 12 - 50 520 62 9.3 1.7 .9
16 1 - 50 505 172 6.5 1.8 .6
16 11 - 52 475 145 5.8 1.6 .6
1w 1z - 5 60 408 121 5.0 1.4 -6
18 12 - 20 62 340 107 4.5 1.1 .6
19 12 - 50 76 304 95 4.5 1.1 .5
20 12 - 90 77 272 83 4.2 1.5 -5
21 11 - 110 80 244 71 3.6 1.0 -4
22 11 - 100 86 220 62 3.8 .8 4
23 1 - 100 83 196 50 3.9 .6 4
24 1o - 90 83 178 40 3.4 .5 .3
25 lo - 90 80 160 30 3.5 4 3
26 1o -
80 177 145 29 3.0 4 .3
‘;’g 10 - 80 304 137 22 2.7 4 .3
20 10 - 80 296 125 19 2.8 .3 .2
%0 10 - b 296 113 17 2.5 .3 .2
o 10 - 89 296 104 17 2.5 3 .2
10 - 83 - 101 - 2.1 .3 -
Second- Maximm Run-off in
Month foot-days Minimmm Bosn acre~feet
October. . . 369 15 10 1.9 732
November 58.4 1o 9.4 9,73 116
December.... - - - - -
Calendar year seeccserenrrirerrreee
JANUALY vt ceersvseirsorcnanstocrsascrancas - - - - -
FODITURLY s stseneertaciaraansens - - - - -
1,160 110 - 37.4 2,500
2,872 304 48 95.7 5,700
10,110 745 101 326 20,050
2,109 172 17 70.3 4,180
234.2 16 2.1 7.55 465
Augus 39.6 3.0 .3 1.28 79
BOPLOmMDOT e s e vstesecorasoranrcosnrroncrnnn 16.5 1.8 .2 .55 33
Water year seevecanescasesrvsrone R
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Pine Creek near Pine Creek, Minn.
(International gaging station)

Location.~ Water-stage recorder, lat. 48°59'35", long. 95°55'04", in NW% sec. 35, T.
» R. 41 W., half a mlle south of international boundary and 2 miles northeast
of hamlet of Pine Creek. Zero of gage 13 1,038.42 feet above mean sea level (adjust-
ment of 1928 by Geodetlc Survey of Canad a).

Dralnage area.- 76 square miles.
Records available.- August 1928 to September 1938 (winter records incomplete).

Extremes. Maximum discharge during year, 362 second-feet May 10 (gage height, 7.90
7 minimum discharge recorded, 1.8 second-foot Sept. 13.
028-36: Maximm discharge, 516 second-feet Apr. 17, 1936, from rating curve
extended above 400 Becond-reet, minimum not determined.

Remrks.- Records falr except those for Mar. 1-27 (estimated on bagls of weather records)
pr. 1-5 {interpolated) and those below 10 second-feet, all of which are poor.
Discharge for periods of backwater from beaver dam or willows, Oct. 1 to Nov. 7, Mar,
29 to Apr. 27, May 16 to Sept. 30, computed on basis of ten discharge measurements,
gage helghts, weather records, and engineers' notes. This station Is one of the
énternational gaging stations maintained by the Unlted States under agreement with
anada.

Discharge, in secand-feet, water year October 1937 to Sep 1933

Dey| Oot. | Nov. | Dea. | Jan. | Peb. | Mar. | Apr. | May | hme | July | Aug. | Sept.
1 12 14/ 79 82 so| 11 5.8| 5.0
2 1 12 71 92 26| 10 6.0 5.0
3 10 10 62 102 22 9.4 5.2 4.8
4 9.4 i3 53| 98 22 9.7 5.4 4.8
B 9.1] 11 45 112 24 12 5.2 4.6
[} 10 11 36| 128 25| 11 5.2 4.6
7 10 11 27 145 24 8.8 B.2 4.6
8 10 - > 2 20| 229 24 7.9 5.0 4.1
9 10 - 20 314, 23 9.4 5.8 4.0
10 10 - 26| 354 26| 10 8.6 4.8
1 10 - 36 274 24 11 10 5.0
12 1 - 37 182 22 9.1 6.8 3.2
13 12 - 35 148 20 8.2 5.8 2.3
14 n - 34 1se 31| 6.8 5.8 2.8
15 n - J 34 17 38 6.4 6.0 3.0
16 10 - 3 34 166 37 5.8 5.4 3.0
17 11 - 10 40| 115 30 7.9 5.6 3.4
18 n - 20 42 88 24 7.0 5.2 3.5
19 1 - 30 49 63 22 7.3 4.7 3.4
20 8.8 - 40 54 B6 21 6.6 4.7 3.4
8.5) - 50 56 62 21 6.6 5.0 5.4

8.5 - 50 87 62 18 6.8 5.2 3.6
23 8.2 - 45 54 56 15 6.6 5.2 5.8
24 9.1 - 40 48 44 14 6.6 5.0 3.5
25 1o - 30 45 40 12 6.0 5.4 1.9
26 12 - 26 99 38 11 6.0 5.0 5.9
27 13 - 30 132 36 10 6.8 4.6 4.6
28 13 - 38 142 32 1o 7.0 4.7 4.8
20 14 - 58 138 29 10 7.5 4.6 4.7
80 14 - 88 112 26 11 7.3 4.e 5.2
1 14 - 38 - 28 - 6.5 5.2 -
S d [ N Run-off in

Nonth foot-days Mova acro~feet
on.o\m- ..... 332.6 14 8.2 10.7 660
17, 82 14 10 11.7 163
675 88 - 21.8 1,340
1,717 142 20 57.2 3,410
3,533 364 26 114 7,010

647 38 10 21.6 .
Julyeoss 248.9 12 6.0 8.03
Auput........u.n. 172.1 10 4.6 5.55 341
eecsiurenmrrsutoranasenrareantsrd 118.6 5.2 1.9 3.95 235
Water year sevecsssessacessrcrone




70 RED RIVER BASIN
Badger Creek near Badger, Minn.

Location.- Staff gage, lat. 48°48'15", long. 96°01t44", in NE} sec. 2, T. 161 N., R. 42
., 1 mile northwest of Badger. Zero of gage is 1,64'7.5 feet above mean sesa level
(adjustment of 1928 by Geodetic Survey of Canada).

Records avallable.- April 1929 to September 1930, October 1931 to September 1938.

Extremes.- Meximum discharge observed during year, 130 second-feet May 10 (gage height,
5.38 feet, arffected by aquatic growth); no flow for several months.
192030, 1931-38: Maximum discharge observed, 238 second-feet May 1, 1937, gage
height, 5.64 feet) from rating curve extended above 190 second-feet; no flow for
several months of each year.

Remarks.- Records fair for May 7-18, poor for remainder of period of flow. Entire
period of flow affected by backwater from willows and aquatic vegetation. Diecharge
computed on basis of five discharge measurements, gage helghts, and engineer's notes.
Gage read once daily.

Discharge, in second-feet, water year October 1937 to Bep 1938
Day| Qot. Nov. Deg. Jan, Feb. Mar. Apr. May June July Aug. Sept.
1 [ 1.8 4.5 0.4
2 [+] 1.2 6.8 «3)
3 [ 1.8 6.5 .2
s 0 1.4 8.2 -2|
1] [} 1.4 9.2 o1
8 0 1.8 8.3 0
7 0 1.2 20 [}
8 [ 9| [ [
9 (] W9 121 o
10 (4 -6 130 [
11 [s] 1.0 127 0
12 0 1.4] 105 o
13 0 1.1] o5 [+]
14 [ 9 75 0
15 [} -5 53 .2
16 ] +6 47 <1
17 [ 8| 41 .2
18 1 +6] 31 <4
19 5.0 -8 22 2
20 34 -8 8.9 .1
21 21 -6 1.7 o2
22 15 4 <7 «1
23 7.7 -5 N [
24 5.8 B -B| 0
£e5 3.7 4 -4 o
26 2.2 18 3 [+]
7 1.5 18 .5 0
28 1.2 14 6 0
29 2.3 11 4 [
S0 2.4 7.8 .4 [
31 1.4 - -3 -
Second~ Run-off 1in|
Month foot-days Maximo Minimum Mean acre-feot
0CEODOr. ceevrrrannansancrosiaesosnseonsons [ 0 o 0 o
Novembe: cesstisaveeree [ Q 0 [] [}
DOCOmbOr. s coreevetreacreerarsatsassansanse o] o 0 0 o
Calendar yoar 1837 cv.csecvesvscncrscnser 2,015.2 236 o 553 4,000
gb vasvecs cesvereians 0 [ [ ] g
'ebruary. 0, o [} 0
h, 114.2 34 [} 3.68 227
ril 92.3 18 .4 3.08| 183
) £ 989.8 130 3 3.9 1,960
June . 2.7 oh (] -09 5.4
f‘:lsz;t eevecans [ ] ] g g
srcevcrrvsoesrrennre 0 [] [}
Beptemberess.srcscsevecsenne (V] 0 o [ 0
Wator year 1037438 ceccrecrcerececroenee 1,199.0 130 1} 8.28( 2,380
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Sourls River near Sherwood, N. Dak.

(International gaging station)

Locatlon.- Water-stage recorder, lat. 48°59', long. 101°58', in NE% sec. 33, T. 164 N.,
. ., 16 miles northwest of Sherwood and three-quarters of a mile south of Inter-
national boundary.

Records avallable.- March 1930 to September 1938.

Extremes.- Maximm discharge during year, 1,040 second-feet Mar. 20, 27; maxlmm gage
helght, 10.19 feet Mar. 20 (affected by 1ce); no flow for several months.
19%0-38: Maximumm discharge observed, 1,370 second-feet Mar. 31, 1933 (gage helght,
13.10 feet, affected by ice); no flow for several days 1n each year.
Flood of 1927 reached a stage of about 22 feet, gage datum.

Remarks.- Records good except those below 10 second-feet, which are poor. Discharge for
periods when stage-discharge relatlon was affected by shifting control, Mar. 15-17,
Apr. 13 to May 22, and perlods of backwater from lce, debris, or Blologlcal Survey
dam 41, Mar. 18-24, June 17-29, computed on basis of nlne dlscharge measurements, gage
helghts, and englneers' notes. This station 1s one of the Internatlonal gaglng sta-
tions maintained by the United States under agreement with Canada.

Discharge, in second-feet, water year October 1937 to September 1938

Day| Oot. Rov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0 452 s4]| 28 3.8 0.8
2 0 337 54 20 3.0 .6
3 o 350 54 18 2.8 .5
4 0 278 &2 15 2.5 .4
[ 0 228 49 15 3.5 -4
[ [ 207 42 14 5.2 .4
7 0 192 7 12 4.5 -2
8 0 168 7 11 3.2 .4
9 0 148 37 10 2.8 .4
10 4] 124 35 2.5 2.0 .4
11 0 124 30 9.6 1.8 .4
i2 0 124 28 8.0 1.8 .5
13 #6 13 32 7.3 1.6 &
14 #20 201 60 8.2 1.4 .8
15 %3 90 55 6.2 1.6 -6
16 158 75 44 5.8 1.7 6
i 162 68 36 4.8 1.7 .4
18 648 60 36 4.0 1.8 .4
19 860 54 44 3.8 1.7 .4
20 1,000 48 55 3.8 1.7 .5
21 979 56 4.5 1.7 .2
22 879 44 80 4.0 1.6 0
23 775 39 4.0 1.8 0
24 704 32 36 5.2 1.1 0
26 866 36 4.0 .8 0
28 1,000 64 29 3.2 8 0
27 1,030 67 26 2.8 1.4 0
28 1,020 60 28 2.6 1.4 [}
29 o 54 22 2.5 1.8 0
30 665 48 o7 2.5 1.1 0
31 634 - 26 - .8 [}
Second- Run-off in|
¥onth foot-days | Maxlmm | Kinimum Hoan acre-reet
Ootober....... k] 0 0 0 [4
Hovembe. . g ) ] 0 0
Decembar..cccoieviioiones o 1] [ o 0
Calendar year 1937... 568.9 118 0 1,56 1,130
[4 ] [4 0 [
0 0 [ o
12,642 1,030 0 408 25,080
3,875 62 32 129 7,890
1,222 &0 22 39.4 2,420
ceesvecvene 2:%.2 28 . 2.5 8.C4
i ey 3.4 5:& 0.8 2:55 1%8
Beptembersvecesicrcrvrnrveovacceconcrssces [ ]
Wator year 1957-38.ceccecssoccecerverere 18,083.1 1,030 0 49.€ 35,810

#Eatimated.
212084 0—40—6




Location.~ Staff gage, lat, 48°27', long. 101°35', in NEiNE} sec. 1, T. 1£7 N., R.

Lake Darling near Foxholm, N. Dak.

RED RIVER BASIN

., on control structure of U, §. Blological Survey reservoir called Lake Darling,

on upper Souris River, about 6 miles north of Foxholm.

feet above mean sea level (Blological Survey benchmark).
Records avallable.- April 1937 to September 1936 (fragmentary).

Extremes.- Maximum stage observed durlng period April to September 1937, 4.30 feet
{revised) May 1; minimum observed, 1.57 feet (revised) Aug. 1!
Maximum stage observed during water year ending Sept. 30

Apr, 1, 2; minimm observed, 1.53 feet Mar. 1.
Remarks,.- Gage-hefght record furnished by U. S. Bfological Survey.

Gage helght, in feet, water year October 1937 to Beptember 1938

Zero of gage is 1,577.00

, 1938, 8.28 feet Mar. 31,

Day! Oct. Nov, Dec. Jan. Feb, Mar. Apr. Moy June July Aug. Sept.
1 1.65( 8.88 - - - 6.47 |  5.17
2 - 8.28 - - - - 5.13
s - - - - - - 5.07
4 - - - 7468 - - 5.03
5 - 7.78 - - - - -

& - - - - - - -

Ui - - - - - 6.23 -

8 - 7.98 - - - - -

9 - - - - - - 4495
10 - - - - - - 4,91
11 - - 7.63 - - 84,056 -
12 - - - - - 6,01 4.83
13 - - - - - - 4,82
14 - - - - - .03 -
15 - - - - - 5.95 4,73
18 - - 7,58 - 7418 5.83 4,71
17 - - - - - 5.83 4,68
18 - - - - - 5.79 4.59
19 - - - - - 5.83 -
20 - - - - - 5.83 -
21 1.85 - - - 6.83 5.6% -
22 5.38 - - - - - 4,45
23 4.73 - - - - - 4.43
2¢ 5.65 - - - - - 4.33
25 5,65 7.65 - - - - -
26 6,27 - - - - .47 4.18
27 6.85 - - - - 5.43 -
28 7.08 - - - 6.57 5.36 3,93
29 7438 - - 7.26 - 5.38 3,78
30 7.78 768 - - - «23 5.65
31 8.28 - - - - 5,235 -
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Souris River near Foxholm, N. Dak.

Location.- Water-stage recorder and artificial control, lat. 48°22', long. 101°30, in
SWiSEf sec. 34, T. 157 N., R. 84 W., about 3 miles east of Foxholm (at same site as
gage used prior to November 1905). Prior to Mar. 25, 1938 staff gage at slightly

different site and different datum.

Records available.~ June 1904 to November 1905, April 1937 to September 1938.

Extremes.~ Maximm discharge during year, 464 second-feet Apr. 5, from loop rating curve;
maximm gage height, 7.52 feet Apr. 6; no flow during much of year.
1904-5, 1937-38: Maximum discharge, that of Apr. 5, 1938; maximum gage helght,

that of Apr. 6, 1938; no flow at times In 1937 and 1938.

Remarks.- Records good except those below 20 second-feet, which are poor.
perfods of backwater from aquatic growth,

Discharge for
May 8, 9, May 12 to June 2, June 8 to July

6, July 21 to Aug. 1, computed on basis of seven discharge measurements, gage helights,
and engineer's notes. Flow completely regulated by operation of Lake Darling reser-

voir and of Biological Survey dam 96.

Rating table, water year 1937-38 (gage helight,

5.04 © 5.5
5.10 -4 5.4 14
5.2 2.0 5.5 26

Discharge, in second-feet, water year

6.4
6.7

255
379

in feet, and discharge, in second-feet)

Day| Got. Nov. Dec. Jan. Feb, Mar. Apr. May June July Aug. Sept.
1 o] 17¢ 0.1 0 0.2 36 29
2 1] 182 .4 0 0 37 22
3 [o] 182 -5 2.6 o 37 29
4 Q 247 .6 11 .1 37 29
& 0 41e 1.0 2. .1 37 36
6 [} 417 2.2 . o] 37 45
7 1] 306 7 12 o] 37 45
8 [} 211 .3 5.9 0 37 45
9 [} 221 21 3 o 37 a7

10 o] 252 .2 .2 0 37
11 o 2156 -1 <1 [} 37 47
12 [} 1.5 .1 [o] o] 39 47
13 0 7 1.7 o o] 41 45
14 [+] -6 1.4 o o 43 56
15 [+] o4 .4 o1 o 41 56
16 [+] .3 <1 1.9 o] 39 48
17 [+] 1.3 -1 2.0 o] 39 43
18 0 2.2 3 1.8 o 39 41
19 [+] 11 .4 1.6 o] 3 41
20 o 6.5 .2 1.8 [+] 34 39
21 Q 1.5 .1 1.8 16 36 39
22 0 .5 .1 1.6 37 36 39
23 0 .8 .2 1.6 37 36 39
24 4] .6 .2 .8 34 36 39
25 0 10 .1 .2 34 36 39
26 [} 8.6 .1 .1 34 36 39
27 [+] 6.9 [+] [+] 35 36 55
28 4] 3.0 o [+] 49 36 80
20 29 ] .1 [+] 48 34 92
30 156 .1 .1 [} 34 30 92
31 184 - o - 34 29 -
Second- Run-off in|

¥onth foot-days | Maximmt | Minimum Mean aore-feet

o] o] 0 4] 4]
[} [+] Q [+] [+]
] [ ] o [}
[} 0 o] o 0
Q [o] [o] 0 (3]
. 369 1le4 0 11.9 732
. 2,886.9 418 . 96.2 5,730
. 11, 2.2 4] 58 24
. 50.4 12 4] l1.68 100
. 392.4 49 o] 12.7 778
. 1,139 43 29 36.7 2,260
. 1,395 92 29 46.6 2,770
Water year 1937-3Bescevacrecrccrarecnass 6,244.6 418 o 17.1 12,390

GPenk discharge.~ Apr. & (6:¢30 p.m.) 464 sec.-ft.; Apr. 10 (9:00 a.m.) 320 sec.-ft.; Apr. 11
T30 pome) svﬁ .

sec.-ft



%4 RED RIVER BASIN

Souris River above Minot, N. Dak.

Location.~ Water-stage recorder and concrete control, lat. 48°14'45", long. 101°22'15%,
near center of sec. 17, T. 5 N., R. 83 W., about 3% miles west of Minot. Zero of
gage 1s 1,745.75 feet above mean sea level (general adjustment of 1929).

Drainage area.- 10,270 square miles.
ecords availlable.- May 1903 to March 1924, April 1927 to September 1928, and October
T0 September 1934 (at site at Minot, 10 miles downstream), and October 1934 to

September 1938 (at present site) In reports of Geologlcal Survey. May 1903 to
September 1930 in reports of State englneer; records equivalent except those for low
water, when considerable industrial and sanltary waste water enters river above former
station at Minot.

Average discharge.- 25 years (1913-38), 124 second-feet.
Temes .- mum discharge observed during year, 418 second-feet Apr. 7 (gage height,
6.00 Teet); no flow durlng several months.

1503-24, 1927-28, 1929-38: Maximum discharge, 12,000 seccnd-feet Arr. 20, 1904
(gage height, 21.9 feet, at site at Minot), from rating curve extended sbove 8,100
second-feet; no flow at times during February 1930, several months 1934, 1935, 1936,
1937, 1938. Maximum gage helght known at present site, about 23 feet in April 1904.

Remarks.- Records good eXcept those below 10 second-feet and for Mar. 1-14, which are
poor. Discharge for perlods of ice effect or missing gage helghts, Mar. 1-4, 16,
May 6-8, June 6-8, July 13-15, 18-20, Aug. 14, Sept. 12-14, 24-30, comfuted on bagis
of weather records, englneer's noteg and records for statlon at Foxholm; that for
perlods of backwater from debris, Mar. 17-24, Apr. 3, 4, 6, computed or basis of two
discharge measurements, gage helghts, and englneer's notes. Outside gege read twice
daily Mar. 17 to Apr. 8, while intake plpes were belng plugged. Flow of Souris and
Des Lacs Rivers completely regulated by operatlon of Blologlcal Survey dams upstream.

Rating table, water year 1937-38 except periods of ice effect (gage height, in feet,
and discharge, 1n second-fset)
(Shifting-control method used Mar. 17-24, Apr. 3, 4, 6)

4.01 © 4.30 14 4.70 70 5.60 282
4.10 »5 4.40 25 4.90 109 6.00 418
4.20 5.0 4.50 37 5.20 176

Discharge, In second-feet, water year October 1937 to Septembsr 193°

Day| Oot. Hov. Dec. Jen. Feb. Mar. Apr. May June July Aug. Sept.
1 5 166 2.0 [+] 29 26
2 30 157 2.4 ) 31 26
3 68 209 1.6 [4 31 25
4 80 194 1.0 3 31 24
5 100 261 7 (4] 31 24
6 122 385 .5 o] 31 29
7 80 407 -3 o] 31 42
8 20 518 .2 [ 31 43
9 & 230 .1 0 31 44
10 2 222 .1 ¢] 32 44
1 5 236 .1 0 32 43
12 20 194 .1 0 31 42
13 80 46 o1 o 31 40
14 60 12 o] 0 32 38
15 49 4.3 o ) 32 36
16 35 2.0 0 0 32 36
17 29 1.0 o] 0 31 k14
18 44 4 -1 0 31 36
19 43 .5 -7 Q 31 36
20 12 -3 -7 0 31 36
21 7.3 <1 -] 0 29 36
22 6.5 .2 -3 0 27 36
23 2.4 1.6 -1 [0} 29 35
24 1.6 2.0 .2 [0} 30 35
25 1.8 1.6 -2 o] 29 36
26 1.0 2.0 3 22 31 35
27 .5 8.1 .2 32 30 35
28 B 8.1 .1 31 20 35
29 .5 6.5 .1 30 31 36
30 27 3.6 ) 29 30 36
31 141 - o ks 29 -
Xonth Secand- | Maxtwm | Mintmm | Me Prome i

foot-days an sore-feet

OetCDOr. e vv raerrosivnnootiinasnons cseenn 0 0 0 0 0
Hovember..eeecocracsns 0 0 ] 0 [
December. scovercereccnnannen 0 [¢] 0 [*] 0
473.3 184 o] 1.30 939

[+] [+] o] o 0

[} 0 0 0 0

1,048.6 141 .6 33.8 2,080

3,069.6 407 .1 102 6,090

Y- rovrerenrenarsracerrnevacrosesnrsnsos 12.7 2.4 0 .41 25
JUDG . erverervrosrarvsorossrversvovenrnsnas 0 0 o e 0
JULTeresennscrsornrsosnnsersscanroavsancas 174 32 0 5.61 345
August.ceeccrrorcererctorreatrrorcerennas 947 32 27 30.5 1,880
BOpLeMDOT e e corssavorsrvtrocanconrrnancrnne 1,057 44 24 35.2 2,100
Water year 1937-38.¢.0ccirecavacecccnnre 6,308.9 407 ] 17.3 12,520




RED RIVER BASIN

Souris River near Verendrye, N. Dak.

75

Location.- Water-stage recorder, lat. 48°09', long. 100°44', in NW3SW% sec. 17, T. 154
N., R, 78 W., about 3 miles northeast of Verendrye, about 4 miles by river downstream
from former site, and 73 miles southwest of the mouth of Wintering River. Prior to
Mar. 3, 1938, staff gage at same site; datum 1.97 feet higher.

Records available,- February to June 1933 (at former site, gage heights only), April 1937

o September 1938.

Extremes.- Maximm discharge during period, 342 second-feet Apr. 10; maximum gage height,
.30 feet Mar. 2 or 3, from water mark noted by employee of Biological Survey; mini-

mum, 0.6 second-foot Aug. 5 (gage helght, 3.22 feet, affected by debris).

1937-38: Maximm discharge, that of Apr. 10, 1938; maximum gage height observed,

that of Mar. 2 or 3, 1938; minimm, 0.3 second-foot Aug. 11-19, 1937.

Remarks.~ Records good except those for period of ice effect, Mar. 4-21, which were com-
puted on basis of two discharge measurements, gage heights, and engineers' notes and
are poor, and those for period of backwater from debris or moss, May 1 to Sept. 30,
which were computed on basis of six dlscharge measurements, gage heights, and engi-
neers' notes and are fair. Digcharge for Mar. 1-3 computed on basis of irformation

furnished by employees of Biological Survey.

Flow regulated by Biological Survey

dams.
Discharge, in second-feet, water year October 1937 to September 1938

Day| Ooct. Hov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 50 12 12 3.3 3.3 0.e 15
2 300 12 11 3.0 3.3 .8 14
H 300 15 9.7 2.4 5.0 e 15
4 256 66 10 2.7 7.2 8 15
[} 227 146 10 2.1 10 8 14
[ 182 166 9.0 1.8 45 .8 15
7 172 179 8.6 1.8 56 .8 14
8 152 240 7.6 2.1 33 5.0 12
9 146 308 7.2 5.0 20 9.7 12
10 129 330 6.8 2.7 12 12 13
n 109 204 6.8 2.4 8.6 12 15
12 93 234 6.3 2.4 6.8 14 20
13 90 194 6.3 2.1 5.4 15 27
14 96 160 5.4 2.4 4.2 17 27
15 129 169 5.0 2.7 3.3 20 26
16 1156 140 5.0 2.4 2.7 23 24
17 113 64 4.5 1.8 2.4 25 24
18 117 34 5.4 1.5 2.1 49 25
19 117 23 5.8 1.4 1.8 38 25
20 104 18 5.8 1.5 1.8 19 26
21 21 15 6.3 1.8 1.6 9.7 27
22 74 12 6.3 2.1 1.4 5.8 27
23 54 12 6.8 2.4 1.2 5.4 26
24 46 12 6.8 8.0 1.0 11 26
25 37 12 6.3 2.7 1.0 14 26
26 33 15 6.8 2.7 1.5 15 27
27 29 15 5.8 2.7 1.5 15 23
28 #1.5 28 15 5.4 2.4 1.2 14 23
29 26 15 4.5 2.1 .9 13 25
S0 +21 14 3.9 2.4 .8 14 27
1 17 - 3.6 - e 15 -
Second~ Maxd Mini Run-off in

Konth foot-days Kean acre-feet

Oalendar year caesiretttcsnconnssnen

Jan teteenterrsasravattorietnsirraraae - - - - -

FObTuART. oeennrnneeetie : N z z z
MOXCh.veveservevrrsarrororrorsoraenarsnces 3,452 300 17 111 6,850
APP1lecrreveorenacnescroncosonssee . 2,941 330 12 98.0 5,830
. 210.7 12 3.6 6.80 418
. 69.8 3.3 1.4 2.33 138
Yo eroovrenvrnecsscosesevsnsocsocavncrar 246.7 56 .8 7.96 489
August.... 396.2 49 .8 12.8 786
Bepteumber 635 27 12 21.2 1,260
The perlodeccecesessrevosooesrrorrcssres 15,770

#Discharge measurement.
tInterpolated.




7% RED RIVER BASIN
Sourls River near Towner, N. Dak.

Location.- Water-stage recorder, lat. 48°18', long. 100°27', in NE% sec. 29, T. 156 N.,
., about 4 miles southwest of Towmér. Zero of gage is 1,443.50 feet above
mean sea level (general adjustment of 1929).

Records avallable.~ March 1835 to September 1938. March 1933 to Septemuer 1934 at site
at Towner, b miles downstream.

Extremes,.- Maximum discharge during year, 431 second-feet May 2, maximum gage height,
eet May 3; flow was upstream at times dniring period Apr. 21-30.

1933-38: Maximum discharge observed, 1,080 second-feet Apr. 10, 1923 (gage
height, 9.02 feet, former site and datum), from rating curve extended above 850
second-feet; no flow for several days in period June to September 1834 and in year
1937.

Remarks.~ Records good except those below 20 second-feet, which are poor. Dlscharge for
periods of backwater from aquatic growth, ice, or debris, Oct. 1-26, Mar. 12-18,
21-24, 26, Apr. 1, 3, 7-20, May 13 to June 23, Aug. 17 to Sept. 30, computed on basis
of twelve discharge measurements, gage helghts, and engineers' notes; that for period
of backwater from dam, Apr. 21 to May 1, on basls of five discharge measurements, rate
of change in channel storage above gage, and inflow at head of storage pool; and dis-
charge for May 2-12, from loop curve based on seventeen discharge measurements. Water
is diverted at Eaton's dam, about 5 miles upstream, for irrigation. Flow is regulated
by storage in Eaton's dam and Biological Survey dams on Souris and Des Lacs Rivers.

Discharge, in second-feet, water year October 1937 to Beptember 1933

Day| Oot. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.5 - +1.3 17 9.5 10 2.8 13
2 -5 - #1.3 170 8.5 9.5 2.5 14
3 5 - 1.3 307 8.5 11 2.5 14
4 -5 - #1.3 134 8.0 14 1.6 14
b 7 - #1.2 68 6.5 156 1.3 14
] .9 - #1.2 43 5.4 20 1.3 14
7 .8 - 1.2 38 4.2 25 1.3 15
8 .8 - 1.3 36 4.2 52 2.5 23
9 .8 - 1.6 27 4.8 76 2.5 20

10 .8 - 1.8 21 5.7 77 2.5 16

11 .8 - 2.2 18 6.0 66 2.0 14

12 1.0 0.8 5.1 17 6.5 56 5.1 13

13 1.2 12 4.8 16 7.0 46 17 13

14 1.5 9.5 2.8 16 7.5 35 18 14

16 1.8 8.5 2.0 14 7.5 27 20 16

16 1.8 9.5 1.5 11 7.0 21 21 21

b4 1.6 12 l.2 11 5.7 16 23 22

18 1.6 19 1.0 12 5.4 14 27 23

19 2.2 410 1.0 12 4.8 12 20 21

20 2.7 16 +.9 12 4.8 10 39 21

21 3.6 4.5 -5 12 4.5 8.5 44 20

22 3.9 2.5 -21 12 4.2 7.0 40 20

23 3.9 2.2 +1 12 3.6 6.0 31 18

24 4.2 2.5 -2 12 3.9 5.1 24 8.1

25 3.6 *2.8 -4 1z 3.9 3.9 17 19

26 3.3 3.0 +1 12 4.2 3.6 12 16

27 - +3 -1 12 4.8 3.3 10 14

28 - 13 +3 12 7.5 3. 12 17

29 - t2 +5 12 8.5 5.1 13 17

30 - $2 -12 10 8.5 4.2 13 18

31 - t2 - 10 - 3.6 12 -

Second- Maxi 1 Run~off 1in
Month foot-days b Yoen aocre-feet
45.6 4.2 0.5 1.75 90
116.8 19 .8 5.84 232
1.0 5.1 ~21 .033 2.0
1,128 307 10 36.4 2,240
182.1 9. 3.6 6.07 361
666.7 Vil 3.3 £1.5 1,320
August . 449.9 44 1.3 14.5 892
Beptnbn'..........-u.................... 502.1 23 8.1 16.7 996
Water year eseeresreccnresssansen
#Interpolated.
tEstimated.

Note.- Flow upstream, Apr. 21, 22, 24, 25, 27, 30.




RED RIVER BASIN 77
Souris River near Bantry, N. Dak.

Locatlon.- Water-stage recorder, lat. 48°30', long. 100°25', in SE} sec. 14, T. 158 N.,
R. 76 W., about 8 miles east of Bantry. Prior to Mar. 16, 1938, staff gaze at same
site and datum 0.17 foot lower.

Records available.- March 1937 to September 1938.

Extremes.- Maximum discharge observed during period, 338 second-feet May 4 (gage helight,
N eet); no flow Mar. 1-14.
32.59'5’7—:’:.8: Maximum discharge, that of May 4, 1938; no flow at times in 1937 and
938.

Remarks.- Records excellent above 75 second-feet and failr below. Discharge for periods
of Ice effect, Mar. 16-24, Apr. 1-3, and periods of backwater or shifting control,
June 17 to Aug. 23, Sept. 6-30, computed on basis of seven discharge measurements and
gage helghts; that for Apr. 30 to May 13 computed from loop curve based on twenty
discharge measurements; that for Mar. 1-15 estimated. Water diverted for irrigation
at Eaton's dam, about 42 miles upstream. Flow regulated by dams of Blolozical Survey
on Souris and Des Lacs Rivers.

Discharge, in seccnd-feet, water year October 1937 to Beptembwr 1938

Day! Got. Fov. Dec. Jan. Feb. Mar. Apr. Nay June July Aug. | Sept.
1 [} 16 203 | 31 10 6.2 €.5
2 0 e.5 224 28 12 5.5 €.2
3 [+] 4.3 261 26 12 5.0 7.8
4 o 3.9 334 23 16 4.1 7.0
] 0 2.8 300 20 16 3.7 7.0
6 0 2.2 220 18 16 3.0 8.2
7 [ 1.3 166 17 17 2.8 9.4
8 [+] 1.2 133 14 18 2.8 9.1
9 0 1.2 110 13 22 2.6 8.e

10 (4 1.3 100 14 27 3.4 11

1 0 1.4 88 12 38 2.6 13

12 [ 1.2 7 11 53 2.2 14

13 [ 1.1 70 9.4 59 2.1 14

14 0 1.3 63 10 59 2.2 14

15 2 1.3 59 10 57 2.4 14

18 9.7 1.3 56 9.4 54 2.1 13

17 9.1 1.1 62 7.9 47 3.0 13

18 38 1.0 52 7.6 40 6.0 14

19 60 .8 48 7.6 35 7.6 16

20 61 -7 46 8.2 30 12 11

21 36 7 46 9.1 26 14 13

22 37 -7 44 7.3 21 16 12

23 36 .8 42 6.5 19 19 11

24 40 1.0 49 6.2 21 23 12

25 40 1.3 63 5.8 w 24 14

28 30 1.8 53 4.3 15 23 14

27 26 2.2 50 5.6 16 19 13

28| #0.5 24 2.1 46 9.7 13 16 13

29 26 l.e 42 8.8 11 13 13

30 18 145 38 7.9 9.7 12 12

31 26 - 36 - 7.6 9.7 -

Second- Maxt Mint Run-off in
Vonth foot-days Mean aore-feet
OctobOr sret cioaresrrerorariorannen creenn
DOCERDAY . oo v oivavrrrorassaionrsnsionernes
Calendar year ressersrtarecsrrerennn
JRDUATY . ot evvesrronsrornoravonsronrosecnas - - - - -
508.8 &0 0 16.4 1,010
211.3 146 7 7.04 41
3,159 334 36 102 6,270
68. 31 4.3 12.3 730
€11.3 59 7.6 26.2 1,610
269.7 24 2.1 8.7 535
347.8 16 7.0 11.6 890
The periode.csccvsseverssevecsvecsccnreve 11,260

#Discherge measurement.
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RED RIVER BASIN

Souris River near Westhope, N. Dak.

(International gaging station)

Location.~ Water-stage recorder and concrete control, lat. 49°00', long. 100°57', in

1 Sec. 30, T 4 N., R.

boundary and nearly a mile downstream from Blological Survey dam 397.

79 W., about 1,200 feet upstream from international

Prior to Mar.

28, 1938, chaln gage at site about 63 miles upstream at different datum, but flow
essentially the same before construction of dam 397, in winter of 1937-38.

Records available.- October 1937 to September 1938.

miles UpsStream.

July 1929 to September 1937 at site

Extremes.- Maximum discharge during year, 51 second-feet June 18 (gage helght, 4.25

feet); no flow during much of year.

1929-38:

Maximum discharge observed, 1,130 second-feet Mar. 31 to Apr. 2, 1930,

Apr. 19, 1933; maximum gage height observed, 7.25 feet, Apr. 19, 1933 (former site
and datum); no flow during several periods.

Remarks.- Records: fair except those for Mar. 1 to Apr. 5, which were comprted from engl-

neers' notes and range-of-stage marks on gage-helight chart and are poor.

Flow of

Souris and Des Lacs Rivers 1s completely regulated by operation of Biological Survey
dams. This station 1s one of the international gaging stations maintained by the
United States under agreement with Canada.

Rating table, water year 1937-38 (gage height, in feet, and discharge, in sezond-feet)

3.64 O 3.8 2.0 4.0 14 4.2 40
3.7 4 3.9 6.0 4.1 26 4.3 62
Discharge, in second-feet, water year 1987 to Sep 1933
Day| Oot. Hov. Dec. Jan. Feb. Mar. Apr. May June July Aug. | Sept.
1 [} 0.5 0 0.2 0 3.2
2 0 -2 0 [o] 0 1.8
3 [+] <1 o] o 0 1.5
4 [¢] .1 0 [] 0 .7
] o -1 0 0 0 4
] 0 0o o] 0 0 4
7 ) ) 0 0 0 -2
8 [+] 0 6.6 [ 0 -1
9 [+] 0 30 0 & -1
10 [+) V) 17 0 4.4 .1
1 V) 0 2.4 (o] 4.0 0
12 0 [ 1.2 0 3.2 [+]
13 [v] 0 7 0 3.2 0
14 0 (] .3 0 6.0 0
15 [v) 0 ¢ 0 12 0
16 0 0 9.7 0 14 0
17 [+] 0 40 0 18 0
18 o] [ 42 0 17 o
19 0 [ 22 0 18 0
20 0 [} 15 0o 20 o
2 0 12 0 18 0
22 0 7.6 [¢] 17 0
23 o 5.2 0 17 0
24 5 0 4.8 0 17 0
25 : (] 3.2 0 14 0
26 0 1.5 0 12 0
27 0 1.0 [o] 11 0
28 .7 0 T [ 6.8 0
20 .8 0 4 0 6.0 ]
30 .8 4] -2 o 4.0 0
3 .5 - - 0 3.2 -
Second~ Run~off in
Month foot~days Maxiymum Minimom Mean aore-feet
October..... 0 0 [} 0 0
HNovenmbe: [ ] 0 o 0
Decenbe: 0 0 4] 0 0
Calendar year 1937.. 656.5 9.0 [+] .15 110
JRNUATY . essoreresoncne 0 [} o 0 0
February.... . 0 [} 0 ] 0
Marchescvveees . 4.9 .8 [} .16 9.7
Aprileeeos.. . -8 .3 0 .03 1.6
) S R . 0 0 0 0
JUN@sevesenses . 223.9 42 ] 7.46 444
FulYeerarecoacaaans . .2 .2 0 .01 .40
AUgUBtiecsnererrerenvens . 243.3 20 4] 7.85 483
Beptembereseccciccrierarasevessnransirrer 8.5 3.2 a .28 17
Water year 1937-38.csrercsrecvasascnsnre 481.6 42 0 1.32 256




RED RIVER BASIN 79
Wintering River near Karlsruhe, N. Dak.

Location.- Water-stage recorder and concrete control, lat. 48°10', long. 100°32', on
ne between secs. 10 and 11, T. 154 N., R. 77 W., 80 feet upstream from I ighway
bridge, 4 miles upstream from confluence with Souris River, and about 7 miles north-
east of Karlsruhe.

Records available.~ March 1937 to September 1938.

Extremes.— Maximm discharge during period, 66 second-feet Mar. 17; maximum gage height,
. eet Mar. 15 (affected by ice); no flow Mar. 1-12.
1937-38: Maximum discharge, that of Mar. 17, 1938; maximum gage height, that of
Mar. 15, 1938; no flow at times.

Remarks.- Records fair except those for period of backwater from beaver dam, Oct. 1-18,
computed on basis of one discharge measurement and gage heights), those for
Mar, 1-13 (estimated on basls of engineer's notes of Mar. 14), and those for Oct.
19-27 (interpolated), all of which are poor. Discharge for period of ice effect and
shift}lln% gﬁontr'ol, Mar. 14~-26, computed on basis of four discharge measurements and
gage he ts.

Rating table, water year 1937-38 (gage helght, In feet, and discharge, in second-feet) applicable
Mar. 27 to Sept. 30

2.62 0 2.7 2.3 2.90 9.4
2.60 .6 2.80 6.1 .00 16

Discharge, in second-feet, water year October 1937 to Beptember 1938

Day| oOst. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 0.8 [} 7.2 3.1 1.3 2.1 1.3 0.2
2 -9 [ 6.4 3.4 1.5 2.0 1.3 .2
3 1.0 [} 5.1 3.4 1.1 2.6 1.1 .1
4 1.1 0 4.3 3.4 .9 6.3 1.1 .1
5 1.0 0 4.3 3.1 .9 10 -9 .1
] 1.0 0 4.0 2.6 ‘6‘ 6.8 .8 .1
7 1.0 0 4.0 2.6 -6 5.5 1.2 .1
8 1.0 [+] 4.0 2.3 .6 4.3 1.1 .2
9 1.2 0 4.0 2.1 .9 3.4 -9 3

10 1.2 [v] 3.7 2.1 .9 2.9 1.6 4

1 1.1 0 3.7 2.1 1.3 5.1 3.1 .2
12 1.1 [} 3.4 2,1 1.4 2.9 3.1 3

13 1.1 2 3.4 2.1 1.3 2.1 1.6 -2

14 1.2 9.5 3.4 2.0 1.3 2.0 1.6 .4
16 1.2 49 3.1 1.8 1.3 1.6 1.6 .2
16 1.2 51 3.1 1.8 1.3 1.4 1.1 -3
17 1.2 54 3.1 1.8 1.3 1.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>